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ABSTRACT 


The  design  procedure  for  the  family  of  supersonic 
nozzles  in  use  at  the  Naval  Supersonic  Laboratory  of  the 
Massachusetts  Institute  of  Technology  is  herein  pre- 
sented. The  basis  io.  the  potential -flow  design  is  the 
analytic  method  first  outlined  by  r'riedrichs,  to  which 
has  been  added  some  results  which  furnish  a higher 
order  of  approximation  to  the  nozzle  contour . The  implied 
mathematical  convergence  in  the  method  is  discussed  and 
reference  is  made  to  continuous  curvature  strcamlinesb 
The  accumulated  computations  of  the  Laboratory  are 
tabulated  for  the  convenience  of  those  wishing  to  avail 
themselves  of  the  family  of  contours  successfully  used. 
Experimental  results  from  calibratiuns  conducted  within 
the  uniform  flow  region  and  at  the  nozzle  boundaries  are 
presented,  and  interpretations  arc  given  in  terms  of  the 
design,  fabrication,  measurement  accuracy,  and  model 
requirements. 
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SECTION  I 


INTRODUCTION 

In  describing  improvements  made  in  the  flow  in  an  early  supersonic 
wind  tunnel,  Bailey  and  Wood^  speak  uf  "arranging  the  flare  so  that  . . . 
the  velocity  rises  smoothly  to  its  working  value.  By  this  means,  the  vari- 
ation of  velocity  along  the  axis  was  reduced  from  about  30%  to  10%,"  The 
achievement  of  supersonic  flow  at  that  time  was,  in  itself,  an  accomplish- 
ment of  some  magnitude  without  requiring  that  the  flow  be  uniform.  Today 
the  supersonic  wind  tunnel  is  a research  tool  and  no  longer  an  aerodynamic 
curiosity;  it  must  provide  uniform  test  conditions  which  will  make  the  ob- 
tained data  both  accurate  and  repeatable. 

A continuous  supersonic  wind  tunnel  normally  utilises  about  3, 000 
horsepower  to  blow  air  through  each  square  foot  of  test  section.  The  pur- 
pose of  this  larqe  expenditure  of  power  is  to  produce  a region  of  uniform 
supersonic  flow  in  which  models  may  be  tested.  Given  sufficient  pressure 
ratio,  the  Mach  number  and  uniformity  of  the  flow  are  determined  com- 
pletely by  the  shape  of  the  supersonic  noasle.  Moreover,  any  irregularity 
in  the  noszle  contour  will  cause  a pressure  disturbance  to  be  propagated 
into  the  wind  stream  n^ere  it  may  affect  the  model.  Thus,  considerable 
effort  can  be  expended  justifiably  in  the  design,  manufacture,  and  calibra- 
tion of  wind-tunnel  nozsles. 

The  first  question,  of  course,  is: - How  uniform  must  the  flow  be?  The 
answer  depends  upon  the  type  of  test  and  the  accuracy  of  force,  pressure, 
and  other  types  of  measuring  instruments  which  are  to  be  available.  In  a 
force  test  of  a supersonic  configuration,  for  example,  pressure  l^^rrgu- 
laritios  may  produce  only  a small  over-all  effect  on  the  model  forces  and 
moments;  if,  however,  they  are  spaced  so  as  to  increase  the  wing  force 
while  reducing  the  load  on  the  tail,  it  is  possible  that  intolerable  errors 
Will  be  incurred  in  the  pitching  moment.  V.*\riations  in  flow  angle  may  also 
cause  erroneous  forces  and  moments,  and  ever  change  the  slope  of  these 
curves  with  angle  of  attack.  Small  fluctuations  of  pressure,  which  have 
little  effect  on  a force  model,  may  cause  a sufficient  disturbance  to  make 


Superscripts  refer  to  References  listed  in  Section  12 
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boundary-layer  research  impossible.  Since  the  same  nozzle  is  likely  to 
be  used  for  many  iypen  of  investigations,  it  desirable  to  make  the  flow 
as  uniform  as  the  available  time,  equipment,  and  manpower  will  allow. 

Although  uniform  flow  is  a desirable  goal,  it  is  not  easily  attained;  in 
pursuit  of  this  ideal  it  is  convenient  to  coo^-'der  three  distinct  divisions  of 
effort.  The  foremost  difficulty  of  the  design  lies  in  the  fajt  that  the 
governing  differential  equation  is  non-linear,  and,  while  useful  exact  solu- 
tions are  known,  much  depends  upon  both  tedious  and  approximate  numeri- 
cal or  graphical  computations.  Furthermore,  the  non-linear  wave  equa- 
tion does  not  accoxint  for  the  effects  of  viscosity.  Allowance  must,  there- 
fore, be  made  for  a boK.  lary  layer  for  which  only  approximate  solutions 
are  available,  and  which  is  in  reality  a three-dimensional  phenomenon 
that  cannot  be  compensated  for  perfectly  in  a "two-dimensional*  nozzle. 
Lastly,  the  final  design  must  be  carried  through  various  stages  of  manu- 
facture, during  which  the  cost  of  fabrication  rises  sharply  as  the  toler- 
ances are  made  smaller. 

The  one -dimensional  method  used  by  Bailey  and  Wood,  and  others  to 
design  early  supersonic  nozzles  is  inadequate  in  the  light  of  modem  re- 
quirements. For  the  non-viscous  design,  a solution  of  the  two-dimensional 
wave  equation  is  necessary.  A procedure  for  achieving  uniform  flow  was 
first'suggested  by  Prandtl  and  Busemann,^  in  which  use  was  made  of  the 

method  of  characteristics.  In  this  country,  modifications  of  the  Prandtl- 

3 4 

Busemann  procedure  were  proposed  by  Foelsch  and  Puckett. 

In  the  latter  methods,  the  design  originates  on  a line  through  the  inflec- 
tion point  (Fig.  1)  on  which  a partictilar  Mach-number  distribution  is 
assi*tned.  The  remainder  of  the  nozzle  downstream,  a "simple  wave 
rcgimi*  as  defined  by  Courant  and  Friedrichs,^  may  be  deduced  on  the 
basis  of  the  prescribed  initial  conditions,  while  the  upstream  portion  may 
be  determined  by  working  upstream  toward  the  throat  with  the  method  of 
characteristics. 

A nozzle-design  procedure  which  does  not  directly  employ  the  mathe  - 
matical method  of  characteristics  was  described  by  a panel  headed  by 

6 7 ^ 

K.  O.  Friedrichs  ' at  New  York  University.  A series  solution  of  the  non- 
linear wave  equation  was  used,  only  the  leading  terms  in  the  series  being 
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retained.  Both  the  method  of  characteristics  and  the  series  solution  give 
exact  ' olutions  of  the  wave  equation  provided  that  in  the  former  case  the 
mesh  size  is  infinitesimal,  and  that  in  the  latter  case  an  infinite  number  of 
terms  is  handled.  To  the  extent  that  neither  is  possible  in  practice,  both 
solutions  are  approximate.  The  series  solution,  however,  axfords  a 
means  of  determining  both  the  subsonic  and  the  supersonic  portions  of  the 
nozzle,  and  furthermore  is  expressible  in  ar  analytic  form  in  which  pre- 
computed tables  may  be  used  to  advantage.  This  method  has  been  ex- 
ploited and  expanded  at  the  Naval  Supersonic  Laboratory  (NSL)  as  a basis 
for  the  non-viscous  design  procedure. ' 

In  the  process  of  designing,  fabricating,  and  calibrating  even  a few 

supersonic  nozzles,  problems  are  encountered,  procedures  developed, 

and  numbers  compiled  which  may  be  of  considerable  value  to  other  nozzle 

designers.  It  is  the  purpose  of  this  report  to  collect  and  to  make  available 

such  information  and  experience  that  maybe  of  interest.  Although  some 

calculations  were  made  at  this  Laboratory  using  th  * graphical  method  of 

characteristics,  these  never  were  applied  to  the  manufacture  of  an  actual 

nozzle..  All  nozzles  for  the  18  in.  x 24  in.  wind  tunnel  at  the  NSL  were  de- 

6 7 

signed  {since  1947)  by  the  method  developed  at  New  York  University,  ' 

8 9 

and  extended  and  applied  by  Nilson.  ’ The  relations  and  tables  presented 
herein  for  the  basic  non-viscous  design  are  all  applicable  to  this  procedure 
and  will  henceforth  be  designated  as  the  Friedrichs  method. 

The  tables  are  primarily  for  use  in  designing  fixed  nozzles;  other  types 
of  nozzles  are  discussed,  however,  including  possible  modifications  of  the 
Friedr^hs  method  which  make  it  applicable  to  flexible  nozzles. 

To  make  the  tables  as  complete  and  useful  as  possible,  discussions  are 
Included  of  various  types  of  nozzles,  methods  of  calibration,  and  calibra- 
tion and  botmdary-layer  data  obtained  in  the  NfL  Wind  Tunnel.  Considera- 
tion is  also  given  to  the  correction  for  viscous  effects  as  well  as  to  a 
technique  which  has  proven  adequate  ar  a check  of  the  manufacturing 
process. 
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SYKffiOLS 


area 

velocity  of  sound 

coefficients  in  power-series  expansion  for  h 

curvature  tolerance 

specific  heat  at  constant  pressure 

coefficients  in  power-series  expression  for  slope  of 
"design  characteristic" 

scale  factor 

boundary- layer  shape  parameter  (»  6*/B*) 
nozzle-generating  parameter  (s  p V /pV) 
rise  of  arc 

test-section  semi-height 

nozzle -entrance  semi -height 

thermal  conductivity 

span  of  fixed  legs  of  waviness  gage 

nozzle  length,  over -all 

wavelength  of  contour  waviness 

wavelengtli  of  Mach-number  perturbation 

nozzle  length,  supersonic  portion 

Mach  number  V/a) 

inverse  ei^onent  in  power-law  boundary-layer  profil 

X^randtl  number  (s  c^p/k) 

pressure 

velocity 

gas  constant 

radius  of  curvature  at  throat 
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RN 

r 

T 

8 

T 

U 

u 


u,  V 


V 


x.y 


X.,  y. 

1 'i 


a 

() 

0 

^8 

Y 

6 


&w 


0. 


Reynoifi!  niimber  (=  pVx/|Ji) 
recovfry  factor 
test- rhombus  semi-length 
arc  Ir  ^th  along  streamline 
temperature 

velocity  at  outer  edge  of  bovmdary  layer 
velocity  within  boundary  layer 

velocity  components  in  x.  y directions,  respectively 
velocity 

cartesian  coordinates  (Note:  in  some  instances  y radial 
component  of  axisymmetric  configuration  cut  by  plane) 

coefficients  in  power-series  expansion  for  streamline 

Mach  angle 

adiabatic  wall  condition 
slope  of  characteristic 
shock  angle 

ratio  of  specific  heats  1.400  for  air) 

boundary-layer  thickness 

boundary-layer  displacement  thickness 

coefficient  in  power-series  expansion  for  q 

waviness  superimposed  on  exact  contour 

dimensional  parameter  (s  2 for  two-dimensional  case; 
s 3 for  axisymmetric  case) 

streamline  parameter 

boundary-layer  momentum  thickness 

flow  inclination  with  respect  t<>  line  sf  symmetry 

coefficient  in  povMir-series  expans ioit for  0 
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apparent  reflection  height 


I 

P 


♦ 


dynamic  viacoaity 
potential  line  parameter 
denaity 

coordinate  tolerance 

potential  function 

atream  function 

akin -friction  atreaa 

free -atream  (atatic)  condition 

atagnation  condition 

aonic  reference  condition 
wall  condition 
deaign  condition 

nozale-axia  condition 
inflection-point  condition 
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SECTION  3 


PREVALENT  OESICN  METHODS 


Before  entering  into  the  specific  details  of  the  Friedrichs  method  in 
the  next  section,  it  is  pertinent  to  : eview  briefly  some  of  the  design  pro- 
cedures that  have  been  advanced,  the  majority  of  them  within  the  last  dec- 
ade. In  general,  each  offers  advantages  from  a specific  viewpoint  (for 
example:  computational  ease,  minimum  nozzle  length,  or  variable  Mach 
number):  on  the  other  hand,  each  is  limited  in  scope  (in  such  respects  as: 
excessive  viscous  effects,  maximum  Mach  number,  or  man-hours  re- 
quired). In  the  following,  a preliminary  comparison  of  the  available  tech- 
niques is  attempted  so  as  to  offer  some  basis  for. the  advantages  and  disad- 
vantages mentioned  in  the  Friedrichs  analysis. 

3, 1 Wave  Equation 

As  mentioned  earlier,  the  starting  point  of  supersonic  nozzle  design  is 
the  potential  flow  associated  with  an  inviscid  gas.  The  appropriate  non- 
linear wave  equation  for  the  two-dimensional  case  is, 


(3:01) 


where  u and  v are  the  velocity  components  in  (he  orthogonal  (x,  y)  direc- 
tions, a is  the  local  velocity  of  sound,  and  ^ is  the  velocity  potential  such 
that 


u s 


94 

m 


(3:02) 


It  is  the  purpose  of  the  nozzle  contour  to  provide  a suitable  boundary 
condition  v^ich  in  combination  with  Eq.(3.0l)  will  produce  a unitorm  super- 
sonic flow  suitable  for  test  purposes. 

In  the  supersonic  portion  of  the  nozzle,  the  gu  erning  wave  equation  is 

S 10 

hyperbolic:  hence  the  flow  contains  real  characteristics.  ' These  char- 
acteristics correspond  to  wave  fronts  along  whicn disturbances  are  propa* 
gated  and  follow  nhysically  as  a result  of  the  fact  that  the  medium  ie 
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traveling;  faslcr  than  its  own  propattation  velocity.  A well-known  evamnl** 
with  radially -cmar') ting  characteristics  arisi-s  lit  tlic  au-calletl  Piandti- 
Meyer  flow  around  a corner,^  which  constitutes  an  exact  solut;on 

for  the  two-dimensional  wave  cqtiation.  Iri-'general.  there  exists  an  in- 
tersecting network  of  left  and  right  running  characteristics,  sometimes 
referred  to  as  members  of  the  first  and  second  families. 


This  network  is  useful  since  the  specification  of  conditions  along  a non- 
characteristic segment  defines  the  properties  within  a triangle  formed  by 
that  line  and  the  characteristics  passing  through  its  end  points.  Similarly, 
conditions  being  specified  along  segments  of  two  intersecting  character- 
istics imply  the  solution  within  a characteristic-boxinded  rectangular  sec- 
tion. The  step-by-step  calculation,  made  possible  by  these  properties,  is 
known  as  the  "method  of  characteristics."  Starting  with  an  initial  line 
along  which  the  stream  properties  are  either  known  or  assumed,  the 
double  family  of  characteristics  may  be  drawn  as  straight  lines  through 
points  on  a curve.  The  properties  at  the  first  intersections  of  the  charac- 
teristics are  then  determined,  which  defines  the  directions  in  which  sub- 
sequent characteristics  are  to  be  extended,  and  the  process  repeated.  The 
number  of  points  chosen  along  the  initial  curve  determines  the  spacing  of 
the  intersections  (mesh  size)  and  the  solution  becomes  more  accurate  as 
the  mesh  is  made  finer.  The  penalty  for  such  an  increase  in  accuracy  is 
the  increased  computation  time. 

Although  the  expression  "characteristics  method"  has  acquired  a 
specific  meaning  in  present-day  use  with  regard  to  a design  method,  the 
object  of  all  methods  is  to  obtain  a flow  in  which  one  family  of  character- 
istics becomes  a set  of  straight  Mach  lines,  while  the  other  family  reduces 
to  a single  characteristic.  The  stream  properties  in  this  "simple  wave" 
region  may  then  be  obtained  from  the  Prandtl-Meyor  solution. 

If  it  is  assumed  that  the  flow  is  uniform  over  each  cross  section  of  a 
channel,  the  one-dimensional  equation  for  isentropic  flow  servus  to  define 
the  Mach  number  as  a function  of  the  cross-sectional  area: 


(y+O/Iy-I) 

Vfc- 


(3:03) 
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The  use  of  this  simple  design  relation  is  vinfortunately  restricted  to  ex- 
tremely long  nozzles  in  which  case  the  viscous  effects  will  predominate. 
Interest  will  be  restricted  here  to  reasonable  lengths;  hut  it.  will  be  seen 
that  Eq.(3:03)  plays  a basic  role  in  the  Friedrichs  analysis,  w'hich  doss 
achieve  practical  contours. 

To  produce  a uniform  flow  region  at  a particular  Mach  number,  there 
are  an  infinite  number  of  possible  contours  which  depend  upon  the  choice 
of  an  initial  curve  and  the  imposed  boundary  near  the  minimum  section. 
Since  the  characteristics  are  imaginary  in  the  subsonic  region,  it  has  been 
fairly  standard  practice  to  assume  straight  sonic  lines  and  attempt  to  shape 
the  subsonic  entrance  contour  to  match  this  choice.  This  constitutes  one 
of  the  major  disadvantages  for  the  majority  of  procedures. 

3.  2 Available  Procedures 

The  first  application  of  the  method  of  cliaracteristics  tc  wind-tunnel 
design  was  made  by  Prandtl  and  Busemann^  in  1929.  They  f<r«t  computed 
the  maximum  expansion  angle  which  would  produce  the  desired  flow  in  the 
test  region  without  requiring  compression  waves:  one  half  (for  a symme- 
trical nozzle)  of  the  hodograph  angle  from  sonic  velocity  to  the  design  Mach 
number.  An  arbitrary  curve  was  then  made  to  increase  monotonically  in 
slope  from  zero  at  the  throat  until  the  max  mum  expansion  angle  was 
reached.  Dividing  the  curve  into  straight  4Vi.ments  of  convenient  length, 
and  assximing  a uniform  sonic  flow  at  the  in.mum  section  allowed  applica- 
tion of  the  method  of  characteristics  as  a step-by-step  calculation.  Down- 
stream of  the  inflection  point  the  wall  was  shaped  so  as  to  cancel  the  re- 
flections of  incoming  waves;  the  contour  was  then  tangent  to  the  flow  after 
each  characteristic  and  a simple  wave  region  was  produced. 

The  basic  Prandtl -Busemann  exposition  was  explained  and  amplified 
in  1946  by  A.  E.  Puckett*^  who  pointed  out  that  lesser  expansion  angles  were 
permissible.  The  resulting  nozzle  with  a gentler  slope  would  be  longer, 
but  might  have  a more  uniform  final  flow.  Puck,  ct  also  suggested  the  pos- 
sible simplification  in  assuming  uniform  radial  flow  at  the  maximum  slope 
cross  section,  corresponding  to  the  inflection  point.  ,f>nly  the  downstream- 
flow  region  is  t?  jti  calctilated,  and  a smooth  curve  is  faired  back  to  the 


9 


WADC  TR  54-27’, 


ihroai  xruiii  lue  iitfl^rtion  point.  It  v/ns  Pucktf^t’s  observation  that  a 
reasonable  choice  of  such  a curve  would  yield  the  uniform  radial  flow 
assumed. 

3 

Still  another  design  procedure  was  advocated  by  Foelsch  in  1946.  He 
a.  sumed  that  the  Mach  number  was  constant  on  a circular  a;c.  inter- 
secting and  perpendicular  to  the  contour  at^he  inflection  point.  A further 
assiimption  was  that  on  the  Mach  line  through  the  inflection  point  the  ve- 
locity vectors  intersect  at  the  center  of  the  circle  of  constant  Mach  number, 
and  that  in  the  region  between  this  circle  and  the  Mach  line  through  the  in- 
flection point  the  velocity  was  a function  only  of  the  distance  from  the 
center,  permitting  an  analytic  determination  of  the  nozzle  contour  down- 
stream of  the  inflection  point.  The  upstream  flow  field  must  then  be  de- 
termined by  the  use  of  the  meshod  of  characteristics,  or.  as  suggested  by 
Puckett,  a smooth  transition  curve  may  suffice. 

In  principle,  it  is  possible  to  dispense  with  the  initial  expansion  contour 
upstream  of  the  inflection  point  by  making  the  latter  coincident  with  the 
throat.  The  resulting  sharp-cornered  nozzles  have  been  investigated  by 
Edelman,^^  and  Shames  and  Seashore.  Choosing  the  maximum  expan- 
sion angie  for  the  sharp  corner,  one  obtains  the  shortest  physical  nozzle; 
moreover,  the  simple  wave  region  in  this  case  represents  a relatively 
larger  area  of  the  nozzle,  thereby  making  an  important  saving  in  computa- 
tion time.  Unfortunately,  troubles  may  arise  due  to  viscous  effects  at  the 
corner. 

An  interesting  approach  to  the  simplification  of  the  design  pr<A>lem  was 
17 

offered  by  Cunsolo  in  the  application  of  only  the  Prandtl-Meyer  relations 
to  a series  of  constant  section  channels  joined  by  the  easily-computed 
Prandtl-Meyer  streamlines.  The  construction  difficulties  of  the  oscil- 
lating centerline,  as  well  as  the  viscous  effects  and  over -alt  length  require- 
ments appear  severe,  although  the  simple  coordinate  specifications  remain 
inviting. 

The  practical  requirements  involved  in  nozzle  handling  and  time  delays 
during  test  periods  have  brought  forth  several  methods  which  permit  a 
quick  change  from  one  design  Mach  number  to  another.  Eward  and 
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Wyatt*  comblaed  a ilat  plate,  which  ruiAieJ  about  of»c  end  located  at  the 
throat,  with  an  opposing  Frandtl-Meyer  streamline  making  it  possible  to 
<rary  the  Mach  number  at  will.  The  resulting  configuration  suffers  from 
the  sharp-corner  effect  and  is  asymmetrical.  A oonic-line  assumption  is 
implicit. 

Symmetry  may  be  retained  with  a completely  flexible  contour  which  has 
been  constructed  with  Jack- supported  stainless -steel  sheets.  The  final 
contour  may  be  adjusted  advantageously  during  calibration,  b«'t  ^ suitable 
family  of  contours  should  be  provided  for  the  most  judicious  use  of  the 
jack  positions.  An  incompatibility  between  the  aerodynamic  and  structural 
requirements  is  introduced  if  a point  of  discontinuous  curvature  exists  at 
the  inflection  point.  This  has  led  the  way  to  the  de/elopment  of  continuous 
curvature  nozzles^^'  which,  as  will  be  shown  later,  are  necessarily 

of  longer  length.  To  circumvent  this.  Dhawan^^  proposed  the  use  of  a con- 
centrated moment  applied  to  the  sheet  at  the  inflection  point,  which  implies 
a fixed  length  from  the  inflection  point  to  the  exit  plane  for  all  design  con- 
ditions. 

A variable  Mach-number  nozzle  with  a distinct  design  procedure  is  an 
outgrowth  of  original  suggestions  by  Silverstein  of  the  NACA.  He  recom- 
mended employing  a movable  plug  in  the  minimum  section  to  exercise 
control  over  the  throat  height.  The  wake  and  disturbances  from  the 

trailing  edge  of  the  plug  were  not  easily  corrected  with  this  arrangement. 

23 

Allen  later  suggested  the  use  of  an  asymmetrical  configuration  of  the 

same  type.  Design  procedures  are  given  by  Syvertson  and  Savin,^^  and 

25 

Burbank  and  Byrne  for  unifo.'m  flow  at  two  Mach  numbers.  The  vari- 
ation in  test  Mach  number  is  obtained  by  sliding  one  block  relative  to  the 
other;  thus  the  use  of  the  complete  range  of  values  between  the  design  con- 
ditions is  possible.  To  obtain  the  flow  pattern,  the*  usual  method  of  char- 
acteristics is  employed  and  portions  of  one  contour  that  are  unnecessary 
for  one  design  situation,  are  used  to  produce  unLi  ^rm  flow  at  the  other 
design  condition.  At  Mach  numbers  above  approximately  3,  the  method 
requires  the  averaging  of  several  contours  so  that  an  "exact*  design  con- 
dition is  violater 

Axisymmetrical  nozzles  may  be  designed  by  a m^ification  of  the 
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Foelsch  procedure  and  by  the  Friedrichs  method.  ’ ' In  small  sizes 
this  type  of  nozzle  n.ay  be  easy  to  fabricate,  but  sviffers  from  being  un- 
suitable for  schlieren  observation.  More  important,  errors  in  design  or 
fabrication  introduce  disturbances  which  tend  to  focus  on  the  nozzle  axis. 

True  three-dimensional  nozzles  maybe  developed  by  transformation 

27 

methods  applied  to  known  axisymmetric  contours.  The  throat  retains  a 
circular  section  while  the  exit  plane  may  have  an  arbitrary  shape.  Con- 
struction problems  appear  great;  however,  the  convenient  circular  throat 
is  an  advantage  for  high  Mach-number  designs. 


/ 


/ 

I 

I 
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Fig.  1 Noxxle  geometry 


SECTION  4 


FKlELIKlCiiS  METHOD 
6 7 

The  Friedrichs  method  ’ offers  a completely  analytic  approach  to  the 

problem  of  supersonic  nozzle  design.  The  procedure  originated  from  a 

study  of  nozzles  for  . rocket  motors  for  which  high  efficiency  in  combination 

with  short  length  was  desirable.  In  detail,  the  analysis  was  thus  confined 

8 9 

to  the  axially  symmetric  case.  Subsequently,  Nilson  ' adapted  the  method 
to  a two-dimensional  configuration. 

Assuming  a somewlxat  arbitrary  velocity  distribution  along  the  axis,  a 
series  solution  maybe  employed  to  express  the  pertinent  properties  in  the 
flow  field  adjacent  to  the  axis.  The  solution  is  valid  in  both  the  subsonic 
and  supersonic  portions  of  the  field,  and  no  asstunptions  need  be  made  with 
respect  to  the  disposition  of  the  sonic  line.  Characteristic  lines  of  the 
field  may  be  computed  by  a numerical  integration  process,  and  downstream 
from  one  of  these  the  flow  may  be  made  uniform  by  a simple  mass -flow 
criterion  for  the  simple -wave  region  streamlines. 

Only  a few  terms  of  the  series  solution  are  retained  in  practice.  By 
examining  the  series,  it  is  possible  to  estimate  the  magnitude  of  the  errors 
introduced  by  the  discarded  terms.  Comparatively,  the  check  calculation 
required  in  the  method  of  characteristics  involves  a repetition  of  the  com- 
putations with  a finer  mesh  size. 

A review  of  the  Friedrichs  analysis  m?»y  be  found  in  several 

6789  28  29 

sources.  ' ' ' * In  addition,  Littpmitan  has  recently  completed  an 

analysis  which  introduces  the  curvature  cf  the  reference  axis  as  a par- 
ameter and  thereby  permits  the  design  of  asymmetric  nozzles.  The 
present  section  will,  therefore,  be  confined  to  a discussion  of  the  method 
and  a presentation  of  the  relations  required  for  the  computational  process. 
In  part,  these  represent  forms  found  useful  in  the  application  of  the  pro- 
cedure to  the  nozzles  of  the  NSL.  Further  details  of  the  derivation  are 
provided  in  Appendix  I. 

4. 1 Nozzle -Gene rating  Fu.iction 

Consideration  i*  to  be  given  to  the  necessary  correction  to  a one- 
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dim^^nsional  potential  flow  to  account  for  the  two-dimensional  effect  intro- 
duced by  the  use  of  a finite  length.  The  correction  is  based  upon  a power- 
series  expansion  of  which  the  lowest  order  terms  are,  in  fact,  appHrable 
to  the  so-called  ''hydraulic  approximation." 

Suppose  that  the  normalized  lateral  dimension  of  a "one -dimensional” 
channel  (i.e.,  either  the  radius  or  semi-height  in  units  of  the  throat 
height)  is  a known  function  of  the  distance  along  the  channel,  and  is  denoted 
by  b(x).  Then  the  axial  Mach-number  distribution  is  completely  specified 
for  any  polytropic  process  by 


1 r_J_  /i+r;JLM*[ 
M I Y + l \ ^ / 


(Y+1)/2(y-1) 


(4:01) 


or,  with  the  ratio  of  specific  heats,  y,  taken  equal  to  1,40 

h*  * 5) 

216M 


(4:02) 


When  the  total  pressure  and  total  temperature  are  specified,  all  of  the 
gas  properties  are  known  throughout  the  nozzle.  On  physical  grounds, 
there  are  two  objections  to  a design  based  on  Eq.  (4:01).  There  are  the 
mechanical  difficulties  involved  in  the  storage  and  handling  of  the  ex- 
cessively long  nozzle,  as  well  as  the  entrenchment  of  a rather  larg*^  vis- 
cous layer  for  the  same  reason. 

Instead,  let  h(x,  y)  be  the  actual  dirtribution  of  a lateral  dimension  in 
a two-dimensional  or  axially  symmetric  nozzle  in  analogy  to  h(x);  we  will 
refer  to  h(x,  y)  as  the  "nozzle -generating  function."  Jince  this  is  ef- 
fectively the  same  process  as  specifying  the  velocity  distribution  along 
the  axis,  q(x),  the  surface  of  the  nozzle  will  be  a stream  surface  cor- 
responding to  either  q(x)  or  h(x,  y).  Let  q denote  the  stt  .amline  coordi- 
nate and  I the  orthogonal  equipotential  surfaces  such  that  x * 4 when 
q - 0,  Now  since  h(|,q)  represents  a correction  to  h(x)  a h(^),  it  is 
reasonable  to  assume 
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Fur  a straight  nozzle  centerline  it  is  clear  from  symmetry  that  the  coef- 
ficients vanish  for  i odd  and  ag  = 1.  Similar  series  maybe  assumed 
for  the  velocity,  q,  its  inclination, d,  with  respect  to  the  axis,  and  the  con- 
tour coordinates,  (x,  y).  From  symmetry  considerations,  it  can  be  seen 
that  such  series  involve  only  even  powers  of  q for  q and  x,  and  only  odd 
powers  of  for  6 and  y.  It  proves  convenient  to  identify  all  coefficients 
in  the  computational  process  with  the  parameter 

"Certain  restrictions  exist  in  the  choice  of  h(|).  Since  the  origin  of  the 
coordinates  in  the  (^,q)  plane  is  taken  at  the  intersection  of  the  sonic  line 
with  the  q = 0 axis,  it  follows  from  Eq.(4:02)  that  h(0)  = 1.  In  addition, 
from  the  physical  interpretation  of  h as  an  area  ratio,  it  is  seen  that  h(0) 
must  be  a relative  minimtim  of  h(|).  Howevet,  a more  severe  restriction 
than  this  is  required.  Friedrichs^  asserts  that  q(x)  must  be  a smooth  and 
analytic  function;  that  is,  q(x)  must  be  expandable  in  a Taylor's  series  over 
the  entire  length  of  the  nozzle.  This  is  equivalent  to  requiring  the  limit 

Ito  ' ,4:04) 

e-0  (M>  -1) 

to  exist.  The  expansion  of  h(4)  in  a Taylor's  series  about  the  origin  must 
therefore  be  of  the  form 


h(£)  = 1 + higher  order  terms  (k  > 0)  (4:05) 


These  statements  are  equivalent  and  ensure  a unique  solution  to  the  prob- 
lem. Eq.(4:05)  shows  that  a choice  of  h (4)  which  satisfies  the  uniqueness 
condition  also  satisfies  the  physical  requirements  at  the  throat,  i.c., 

ir(0)  >:  1 


dH‘(0)  _ Q 


(4:06) 
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The  requirement  that  the  exhauet  flow  be  uniform  implies  that  the 
function  h(g)  must  be  constant  for  | the  subscript  ( referring  to 

the  design  value  at  which  the  desired  Mach  nuitiber  is  reached  first.  Hence, 
no  single  continuous  function  can  result  in  a finite  nozzle,  for,  as  will  be 
shm^n  later,  the  coordinates  depend  upon  the  continuity  of  h and  all  its  de> 
rivatives.  Since  the  series  will  be  cut  off  after  a few  terms,  say  n,  the 
approximation  depends  upon  continuous  derivatives  of  the  (n  - 2)  order. 

It  is  possible  then,  in  principle,  to  evolve  a nozzle  whose  coordinates 
may  be  found  approximately  over  its  entire  length  by  means  of  a single 
computational  technique.  A more  attractive  alternative  possibility  con- 
sists of  choosing  an  h(4)  which  is  asymptotic  in  nature  and  allows  the  flow 
to  become  nearly  uniform  within  a finite  length.  Such  a choice  will  be  con- 
sidered later. 

To  avoid  the  asymptotic  approach  to  uniform  flow,  one  may  make  use 
of  the  properties  of  real  characteristics.  The  function  h(g)  is  used  to  de- 
fine a flow  upstream  of  the  design  characteristic  line  (PI  in  Fig.  1),  which 
passes  through  the  point  (P)  on  the  q » 0 axis  at  which  M & M^.  The  down- 
stream flow  field  may  then  be  patched  along  the  characteristic  in  such  a 
way  that  the  flow  properties,  but  not  necessarily  their  derivatives,  are 
continuous  across  the  cut. 

This  is  accomplished  by  noting  that  the  region  PIQ  (Fig.  1)  is  a simple 
wave  region.  Consequently,  the  characteristics  (e.g,,  ab)  are  straight 
Mach  lines  and  so  have  constant  flow  properties  along  their  entire  length. 
Equating  the  mass  flow  across  la  to  that  across  ab  establishes  the  length 
ab. 

As  presently  outlined,  the  method  applies  to  either  axially  symmetric 
or  two- iimensional  geometries.  However,  there  seems  to  be  no  real 
restriction  placed  upon  the  cross  section,  if  the  added  complexity  is  of  no 
consequence.  For  geometrically  similar  sections  (e.g,,  elliptic),  it  would 
appear  that  the  above  procedure  could  be  generalized  to  include  the  ad- 
ditional effect.  In  the  latter  cases,  the  coordinate  sy.^tem  normal  to  the 
flow  shotild  be  chosen  so  that  one  of  the  coordinate  surfaces  has  the  same 
shape  as  the  desired  nozzle  crcss-section. 

4.  2 Design  Eqtiations 


In  carrying  out  the  design  computations  it  is  convenient  to  consider 
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three  major  divisions  of  effort: 

1 . The  contour  upstream  of  the  inflection  point,  I, 

2.  The  design  characteristic,  PI. 

3.  The  simple  wave-region  contour,  IQ. 

Upstream  of  the  inflection  point  the  flow  properties 

series  form: 

are  assumed  in  the 

X = 1 + X2(S)n*  + X4(4)ti^  + . . . . 

(4:07) 

y = yi(4)n  + ysCDn*  + vsUh*  + . . . . 

(4:08) 

0 = 0i(S)ii  + 03(l)n  + OsdH*  + . • . . 

(4:09) 

SL  a 1 + 62(4)n*  + + . . . . 

q 

(4: 10) 

and  the  analysis  indicated  in  Appendix  1 yields  the  following  values  for 
the  coefficients  xi  • yi , 0^,  and  the  primes  being  used  to  denote  deriva* 
tives  with  respect  to  For  the  axially  symmetric  case: 

yi  = h 

ya  =1  [(KP-l)h'h''-h*] 

X*  = - 2 

P Ir'i,"  [^(M*  - 1)  + ?.  + (Y  "li) 1 + (M*  - l)hh'" 

L M*-l  J 

01  = h' 

1 — - M 

«2=2^h* 

and  for  the  two  •dimensional  case  (to  a higher  oruer  of  approximation): 

X j = - 2 1*  h 

X,  =-  S |h.h'  (Sfi  _l,.(hV  4hh’ir’  ,4:U, 
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With  the  aid  of  Eq8.(4:07)  through  (4:15)  the  how  properties  of  interest  to 
the  designer  are  defined  upstream  of  the  design  characteristic,  PI  (Fig.  1), 
and  in  particular  along  the  design  streamline  q = s constant.  In  order 
to  compute  the  contour  iP,  it  is  first  necessary  to  find  the  coordinatcj  and 
properties  along  the  design  characteristic.  As  shown  in  Appendix  I,  the 
slope  of  the  characteristic  in  the  (^.ij)  plane  ic  of  the  form 


^ = F(e)  + G(4)ti*  + H(^)t,  » + . . . . 

de 


where 


Fii)  = - 


Iw/  M*  - 


1 


H(e)  * F(e) 


0(1,  = 

— , */» 

4(M*  -1) 


5/5  - 4X401 


-2xj^0j  +0iyi')(3y5  -2x*0i) 

I [6ag(M)-£(M)(x,« + 0iy»')] 

y.'  («.  *-^1 


+ 5^  0/3  -2xa0i) 


+ X4'  + 01/3'  + 


and 


f(M)*=^.  [(y-Om*  yz\ 
M*  - l L J 


(4: 16) 


(4:17) 


g(M).£(M)  j^(Y-l)M» 

Numerical  integration  of  Eq.(4:l6)  starting  at  th''  point  ((iiT))  ■ (^^»0), 
(i.e.,  point  P),  determines  the  coordinates  (|,t«)  of  the  design  char* 
actcristic.  The  Runge-Kjtta  method  is  convenient  for  this  procedure. 
On  this  basis  the  fourth  order  approximation  to  Oq  for  a given  increment 
is 
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^ (Ki  -f  iKz  i-  2K3  i-  K4)  (4;  18} 

where 

F(6)  + G(e)Tl*  + H(4)ti*J  a 6 
F + G ^ J 

(4- 19) 

r[(e*^)  + o(5+^/)  [n*^]  + ]aS 

[F(e  + Ae)  + Gii  + a|)(ti  + Kj)*  +H(e  + A^xn  + k,)<]  a£ 

upon  extension  of  the  characteristic  coordinates  to  a point  at  which  ti  > 
the  coordinate  pairs  {^,r\)  maybe  substituted  into  Eqs.(4:07)  through 
(4: 10)  to  find  the  associated  properties. 

The  coordinates  of  the  contour  segment  IQ  follow  finally  from 


Ki  = 

Kj  = 

K3  = 

K4  = 


(lid  " ^a^  ®®*  ^®a  * ®a^ 


(Y+1)/2(y-1) 


(4:20) 


yb  = ya  + 


(9d  “ 9a)  »in(®a  ’’’ 


(Y'i'l)A(Y-U 


Points  a and  b refer  to  the  end  points  of  the  straight  characteristics  in  the 
simple  v'ave  region  PIQ  (Fig.  1),  The  Mach  number  referenced  to  the 
speed  of  sound  at  the  throat  is  found  from 


where 


M**  * M**[l  * 26|ii*  + (2<4  + 6a»)Ti*J 


K?*  + 5 


(4:2’) 


(4:22) 
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and  the  Mach  angle,  a,  is  given  by 


4.  3 Basis  For  Tabxilated  Functions 


(4:23) 


The  nozzle  generating  function  used  in  the  design  of  the  nozzles  for 
the  Naval  Supersonic  Laboratory  is 


h = 1 + e* 


(4:24) 


All  derivatives  of  h greater  than  the  second  order  thereby  vanish, 
which  simplifies  the  computations  and  reduces  the  effort  required 
to  establish  specific  coefficients  for  the  higher-order  terms  in  Eqs. 
(4:07)  through  (4:10). 

For  convenience  introduce  the  abbreviations: 


A * M*  - 1 

B s yM<  -M*  + 2 

C,  <l±i)El-l 

M»  - I 

D - (V-1)M« 

M*  -1 


(4:25) 


L s 3yj  - Zxjt9i 


E = j^+^D(A+1) 

The  corresponding  derivatives  are  found  to  be 


a' s d(a  +1)11. 


B 


' * a'^2y(A  + 1)  - 1 j 

■ *'(*-7^) 


(4:26) 
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and 


D =-(Y+l)^ 

Now,  assiuning  the  nozzle  generating  function  given  by  Eq.(4:24), 
and  usiug  the  above  notation,  the  coefficients  x.,  y^,  etc.,  reduce  to: 


**  = - ^ 1 7» 


„ _ *2 
X4  - -5- 


V-(Jr  * 


yi  = 1 + §* 

73  = ^ [yi  ( A - 2)  + 2 J 


(4:27) 

(4:28) 


75 


= 7^  “ 2A  + I (1  - 2C)j  + 271  jA  + I (C  1)J 


-I-  A54  + j 


0 = 24 

O3  = j 0i7iC 


e5=i^ 


0171*  2A +|b  + D(A  + l)(v(A  + 1)  + y)  +01 


(4:29) 

&4(A  4 1)(D  + 1) 

+ Ayi64’l 


I . 

I 


6i  = yi 


^ [371  (A  + C + 2)  - 2C  + (2D)(C  + l)(A-l)j 


(4:30) 


Similarly,  Eqs.  (4: 17)  become 
>1 


m) 


= - |7iAJ" 


Gii)  = 

7A  S 


H(6)  * F(e)|x4'  + 0 179'  + E(E  + 2 - 71)  + 

-.D(A  + 1)  +-J^  jz  + (A  + 1)  [4{y  - 1)  - D]j 


(4:31) 
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Some  (lei Iva. live ^ required  above  are  given  by 

ya'  = ^ + V - 2)  + yi  a] 

X4'  = Si  (2  - 3y,)  + t 4Aj  + y.  + 4a1 

e,  [3(A  t c . 2)  4 iE!5, 4^HA=J]] 

|c'(A  - 1)  + a'(C  + »}  + I |ad’  -DA'jl 


r 9lii.  + 

w 6 


+ 2{yi  - 1) 


(4; 


+ 3y 


■ • \ 
,A  tC(3yi  -2)1 


Eqs.{4:27)  through  (4:32)  have  been  evaluated  iind  appear  as  Tables 
3.4.  and  5.  The  mechanics  of  nozzle  design  are  considerably  reduced 
with  the  aid  of  these  tables.  The  coordinates  for  the  contour  upstream 
of  the  inflection  point  are  now  given  by  the  simple  operations  indicated 
in  Eqs.(4:07)  and  (4:08)  with  q » Although  a mtmerical  integration 
is  still  necessary  to  establish  the  design  characteristic  line,  the  of 
Eq.(4:19)  are  obtained  easily  using  Table  4.  Finally,  the  parameters 
required  by  Eq.  (4:20)  for  the  downstream  contour  may  be  foimd  by  ap- 
plication of  Eqs.(4:07)  through  (4:09). 

Fig.  2 illustrates  a few  of  the  resulting  streamlines  and  backward 
running  characteristics  of  the  field.  The  coordinates  for  these  lines  are 
listed  in  Tables  1 and  2 and  have  been  used  for  nozzles  now  in  operation 
at  this  Laboratoiy  after  applying  a correction  for  viscous  effects.  Complete 

potential -flow  nozzle  contours  are  shown  in  Fig.  3,  and  the  corresponding 

* 

coordinates  are  listed  in  Table  1. 

Figs. 4 through  8 illustrate  the  relative  magnitude  of  contribution  for 
each  term  in  the  aisumed  power-series  forms  fc.  r,  y,  0,q/q.  and  dq/d|. 
Successive  coefficients  are  plotted  at  reduced  ovdexs  of  magnitud*  to  aid 

f ' 

See  Index  To  Tables,  page  165.  Note  that  coordinate  upstream  of  in- 
flection point  are  applicable  for  any  M^. 
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the  visual  interpretation;  for  example,  in  Fig.  4 there  appears  xo(=|), 
0.01x2,  and  0.0001x4  corresponding  to  ti  = 0. 1.  Although  the  third 
term  in  the  series  appears  to  increase  rapidly  as  i increases,  it  should 
be  noted  that  the  design  characteristic  slants  back  sharply  at  high  Mach 
numbers.  Therefore,  in  practice,  t)  0 as  | increases  and  the  relative 
magnitudes  in  the  vicinity  of  ^ - 3 must  be  considered  with  this  in  mind. 
Even  for  = 3.  5,  the  design  characteristic  intersects  the  contour 
(n  = as  far  upstream  as  ^ =1.0  (see  Fig.  11). 

The  series  do  appear  to  converge  rapidly.  Further  remarks  on  the 
regions  of  convergence  are  made  in  the  next  section. 

4.4  Contour  Slope  and  Curvature 

A fundamental  check  on  the  accuracy  of  the  computations  can  be  made 
by  comparison  of  the  analytically  derived  slope  and  the  same  quantity  ob> 
tained  by  means  of  finite  differences  from  the  final  (x,  y)  values.  Certainly 
one  must  insure  before  fabrication,  that  the  continuity  and  smoothness  of 
the  design  curve  is  equal  to  or  better  than  the  available  machining  toler> 
anccs.  Therefore,  it  is  necessary  to  compute  the  first  and  second  deriva* 
tive  variations  along  the  contour  and  make  use  of  this  information  in  the 
final  design  specifications. 

Upstream  of  the  inflection  point  these  derivatives  are  given  by 

^ = tan0  (4:33) 


^ = -I— 

dx*  cos*  6 


d9 

ax 


(4:34) 


In  whirh  is  assumed  constant.  Here 


^ » (01  q + dj  q*  + 0j  q»)  ^ ; V 

and  for  the  assumed  h (Eq.  (4:24) ): 
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1.2  -0.8  -0.4  0 0.4  0.8  1.2  1.6  2.0  2.4  2.8 

Distance  downstream  of  throat,  x 

Fig.  2 Streamlines  and  design  characteristics 


1.2 


I 


1 


-I'll//  ••|x»  tuoaj  l«uo|*tt9Ui|p-uoN 
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(From  Table  3;  h 1 + ^*) 
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Fig.  5 ''  oefficientt  in  series  expansion  for  y 
(From  Table  3;  t»  » 1 + £*) 
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Fig.  6 Coefficients  in  expansion  series  for  0 
(From  Table  3;  h = 1 + £*) 
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Fig.  7 Joi^fficients  in  leriea  expansion  for  q/q 
(From  Table  3:fra  1 4-4*) 
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Fig.  8 Coefficients  in  series  e3q>ansion  for  dri/d^ 
(From  Table  4;  IT*  1 -f 
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2C(3yi  - 2)  + OiyiC 


•I 

C s 

II 

D s 

Making  use  of  Table  5.  the  quantities  d£/dx  and  dd/dx  may  be  determined 
rapidly  and  the  desired  derivatives  follow  from  Cq8.(  1:33)  and  (4:34). 

Downstream  of  the  inflection  point  it  is  necessary  to  interpret  the 
streamline  derivatives  in  terms  of  properties  along  the  design  character> 
istic.  In  this  case 


(Y  + 1)a"  + d"  (4:39) 


1 

COB* 6^ 
a 


dS,  dx^ 


(4:41) 


where  0.  is  already  known  frem  prior  needs.  Dropping  the  subscript  "a” 
a 

for  convenience  and  using  subscripts  to  denote  partial  integration: 


g = 6,  + Vx  = * »S«xl  ♦ 'Vy  * [*«>'»  - “'5 

in  which 

0^  - Ol'q  -f  Oj’q*  + Oj'q* 

* 01  + 303 q*  + 50}^^ 

and 


(4:42) 


(4:43) 


(4:44) 


J a Jacobian  * (x*y^  ) 

The  variation  of  the  x coordinate  on  the  contour  with  the  corresponding  x 
coordinate  on  th  design  characteristic  is  given  by 
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(4:45) 


dx 


■[- 


(/h  ~ 


d(fl  a) 
Hv 


+ cos  {6  + a) 


dT 

3r 


1 


- 1 


wherein 


dor 

35?  = 


y + ^ 

» . 

M ^ bin  2a 


♦ 

dM 

3x~ 


dM 

■asr 


dT 

"35? 


2tnd 


= |(q/q  + M*tan(0  - Cl) j + M*  j(q/5!^  + (q/q)y  tan(0  -«)]| 

" [(6  _ <»«l  [(^  - “**)  S - 1)  M* 

dx  \ 4 


(6  - M*»)  ‘ 


(4:46) 


’'x  -«) 


With  the  choice  of  £q.(4:24)  there  resxilts: 


(4:47) 


A few  of  the  plots  obtained  froxr  Eq8.(4:33),  (4:34).  (4:40),  and 
(4:41),  ai.d  Tables  1 and  2 are  illustrated  in  Figs.  9 and  10.  Their  specific 
utility  is  discussed  in  a later  section. 

4, 5 Limit  Values  for  6 = 0 

When  4^0,  some  of  the  above-mentioned  relations  fail  in  machine 
computation  and  it  is  necessary  to  resort  to  a limiting  pr<  uess.  This  in- 
troduces no  difficulty  in  practice  since  only  a finite  number  of  coordinates 
need  be  specified.  For  completeness,  however,  we  include  here  some  of 
the  results  following  fror  . repeated  application  of  L Hospital's  Rule: 


WADC  TR  54-279 


36 


lim 

(l/2)^^57^ 

Ivi*  - 1 

lim 

dM 

J'Us 

e-0 

de 

lim 

d^M 

2/3 

1-0 

de* 

lim 

e-0 

X4 

-(1/5)  Js/b 

lim 

e-0 

= 

(4/5)  ^/5/6 

lim 

e-0 

Os 

s 

(608/375)  JT/b 

lim 

e-0 

Vs 

= 

bfZ5 

lim 

«4 

133/90 

e-0 

4. 6 Scale  Factorf 

The  final  coordinates  may  be  scaled  up  or  down  to  match  the  needs  of 
a given  ttuinel  cross  .section.  However,  the  ratio  of  the  teat  semi -height, 
h.p.  to  the  length  (E  or  i)  is  dependent  upon  the  initial  choice  for  the  de- 
sign streamline,  Some  freedom  exists  in  th«  ratio  (h,p/L)  in  that  a 
departure  from  the  subsonic  contour  at  a point  far  from  the  throat  is  not 
serious.  In  the  supersonic  regime,  however,  the  ratio  (h,^/i)  is  fixed  by 
h and  unlesr  one  is  willing  to  forego  the  aft  part  of  the  test  rhombus, 
as  in  the  case  of  high  Mach  number  nosales. 
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Assvuning  that  the  design  streamline  is  to  be  extended  to  the 
entrance  plane  of  t’’''  nori^le,  and  that  the  full  test  rhombus  height  is 
desirable,  it  is  necc-ssary  to  start  the  design  with  a suitable  de> 
termination  of  The  coordinates  of  point  Q (Fig.  1)  are  given  by 
£q8.(4:20)a8 


*0  = t 


(Mi  + 5)  -Jm‘  - 1 


216 


- ^d 


(Mj  + 5) 
^ 216M^ 


’'d 


(4;  48) 


and  the  scale  factor,  F,  is,  therefore,  given  by 


Thus,  the  entrance  semi'height  is 


.Vq 


and  application  of  Eq.(4:08)  to  first  order  determines  an  approximation  to 
A few  trials  near  the  latter  value  yield  an  exact  result.  Eq.  (4:07) 
supplies  the  x^,  values  and  finally  the  overfall  length  is 

Mti)  * (F)  (xq  - Xj,) 

Usually  two  or  three  trials  will  suffice  to  determine  a proper  value  for 
Mflien  this  is  obtained,  a check  on  its  utility  from  the  convergence 
viewpoint  is  required  before  proceeding.  Aw  discussed  in  the  following 
section.  Fig,  11  illustrates  the  useful  design  ranges  lor  khe  nossle-gener* 
ating  function  given  by  Eq.(4:24). 
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SECTION  5 


CONVERGENCE 

The  discussion  of  the  Friedrichs  method  contains  within  It  the  implicit 
assumption  that  the  assumed  series  are  convergent.  The  benefits  of  the 
analytic  procedure  are  obvioust  but  would,  of  course,  be  negated  by  a need 
for  an  excessive  number  of  such  terms  in  the  case  of  slow  convergence. 
Moreover,  it  is  to  be  expected  that  at  a sufficient  distance  from  the  nozzle 
axis  the  method  will  fail.  Physically,  the  implication  is  that  minimum 
lengths  are  associated  with  each  exit  flow. 

A consideration  of  the  general  term  in  the  assumed  velocity  series  is 
shown  below  to  lead  to  a criterion  for  the  maximum  allowable  departure 
from  the  nozzle  centerline  in  the  choice  of 

In  Appendix  I,  Eqs.  (1:08),  it  is  shown  that 


(5:01) 


when  ^ = 2.  Solving  for  the  0 derivatives  and  cross  differentiating  to 
eliminate  9 yields 


8 


fq  8hl  _ 8 

1 5(q/q) 

1 

1 

IT  “in 

m m 

Now  consider  the  series  representations 


(5:02) 


^ = 1 + + *4^*  + 5 n*** 

q 

1=  1 +aaii*  +a4n^  + a + 

q - I I I 


(5:05) 


There  is  always  the  possibility  that  too  sharp  an  expansion  angle 
will  induce  flow  separation  due  to  viscous  effects.  The  concern  at  this 
point  is  primaril/  with  a breakdown  in  the  mathemat'eal  treatment. 
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and 


= = 1 : Q'2n*  + 0411^  + +0-  n*”  + 

h an ' 

(5:04) 

^ = 1 + b,Tj*  + b4Ti<  + + b + ..... 

where  the  coefficients  of  the  reciprocal  series  are  related  by 

a^  = - (a  6 ) ~ (a  6 J ^ - (a  6 ) - (6  ) 

2n  2n-2  2'  2n-4  2 2n-2  2n' 

(5:05) 

b = - (b  tt  ) - (b  a ) - - (b  tt  )-(a  ) 

2n  2n-2  2 2n-«  4 2 2n-2  2n 

Substituting  these  values  into  Eq.  (5:02)  and  equating  common  powers 
of  r\  results  in 

a2=— yhh  =—62  (5:06) 

and 

— d r — « d//v  h\ 

ae  [^n^  ^ *2n-2  -y  + J " 

(5:07) 

(2n  + 1)  [(Zn  + 2)  (a  ) + (2na  b ) + + 2a2b  1 

L 2n+2  sn  2 * 2nJ 

The  latter  equation  may  be  rearranged  to  the  form 

[2na  b2-l-(2n-2)a  b4  4 2a2b  r 1 

ts is=l_! «n  I<  

2n  + 2 (IirTTn2irTI)J 

{ (5:08) 

d f d(o,h)  d(Qr 

-Ttf- + •••  + l 

which  yields  a recursion  relaticn  between  a arid  the  a.,  b..  a,  where 

in+i  i i I 

i<  2n.  Since  a and  b are  related  to  6 and  a through  Eq.(5:05)» 
an  “n  an  an  » n » » 

it  remains  to  relate  a and  6 . The  required  correspondence  can  be  de- 
an an  ^ 

termined  from  the  definition 
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(5:09) 


ll  - P9  =9 

h pq  q 


i + M*  [l  -(q/q)*]| 


-iAy-  1) 


When 


0<  [l  -(q/q)*j 


< 1 


the  right-hand  side  of  Eq.(5:09)  maybe  expanded  as  a binomial  series. 
Using  the  abbreviation  1 — (q/q)^  ~ fi, 


H 


a q 
in 


in 


n 


(5:10) 


....  [2Y“1][y) 


where 


L n=l 


+ 26  6»  + , . » + 26  6 +6 
in  n n+i 


»*>"*"] 


and  6 =0  for  n odd. 
n 

Therefore,  each  a can  be  computed;  the  first  few  are 

in 


02  - (M*  - 1)  62 

= (M*  - 1)  64  + Ty  M*(yM 


[*  - 1)  64  + M*(yM»  - 1)  + ij  6/ 

tt*  = (M*  - 1)  64  +1^2  + (y-  1)KJ*]«i«4  - |(y  + 1)M»  - 1 1-] 

and  the  corresponding  coefficients  in  the  reciprr.^^  series  are 
b2=-(M*-l)62 

b4  = - (M*  - 1)  6 . - 4 M*  [(Y  - 1)  M*  + 3]  6,* 

b*  = -(M*  - 1)  64  -(y  + l)M*6a64  + y [(y  + 0M‘  - + SKT*  -2]6>a 
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The  coefficients  of  the  (q/q)  and  (qi4)  «erie*  correspond  as  follows: 


‘sS' 

+ 

I I 

II  II 

M * 

(4  <4 
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However,  the  complexity  of  the  general  term  is  apparent  from  £q.  (5:12)  and  no  rigorous 
tenon  has  been  found.  It  is  still  possible,  though,  to  make  several  observations  which 


/ 


defim*  useful  regions  adjacent,  to  the  nozzle  centerline. 

The  error  introduced  by  employing  a finite  series  for  £q.{5:03<i}  may 
be  estimated  by  a consideration  of  the  magnitude  of  the  first  neglected 
higher  order  term.  For  example,  the  recent  design  procedure  at  this 
Laboratory  has  included  terms  up  to  and  so  (5s'n^)^<l/i)  ^8  a measure  of 
the  approximation.  In  Fig.  11  are  shown  the  loni^  of  constant  values  for 
that  expression  from  0.001  to  0.03  in  the  (^.p)  plane.  Centerline  Mach 
numbers  are  indicated  in  a distorted  scale.  The  inflection  point  locations 
for  this  Laboratory's  nozzles  have  been  included  in  the  figure  and  are  ex- 
plained in  the  legend.  The  extreme  design  characteristics  are  also  drawn. 

It  can  be  seen  that  the  critical  position  is  at  the  inflection  point,  which 
is  also  apparent  from  a consideration  of  the  form  of  the  velocity  series. 

In  all  cases,  the  constructed  nozzles  lie  below  the  0.1%  velocity  error  line 
at  the  inflection  point.  The  decreasing  slope  of  the  design  characteristic 
with  increasing  is  the  major  factor  which  permits  the  use  of  relatively 
short  nozzles.  Calibration  measurements  made  within  the  test  rhombus, 
centered  on  the  exit  plane,  indicate  that  the  (i4ii^)^q/q)  - 0.001  line  in 
Fig.  1 1 is  a suitable  guide  for  use  in  selecting  a maximum 

The  above  manipulation  for  the  two-dimensional  estimate  involves  the 

g 

removal  of  0 by  formally  differentiating  the  series;  whereas  Nilson  uses 

algebraic  substitution.  However,  since  the  uniqueness  condition  on  h is 

assumed  to  be  satisfied,  the  resulting  coefficients  of  q*  should  ^e  identical. 

Moreover,  Eq.  (5:13)  reduces  identically  to  that  given  by  Eq.  (4:14),  so  that 

the  formal  differentiation  seems  to  be  valid.  After  determining  the  6 , 

in 

the  0 follow  from  Eq. (5:01)  and  (x,y)  from  EqB.(I:07)(withC  s 2).  The 
2n^  1 

region  of  convergence  for  $ is  determined  by  the  q convergence  which  has 
a smaller  convergence  region  than  that  for  the  binomial  expansion  of  h. 
Thus,  the  (x, y)  convergence  maybe  deferred  to  the  q convergence. 


In  the  case  cf  the  axially  symmetric  nozzle  the  convergence  was 
briefly  investigated^  and  the  results  indicate  tuui  ^or  a M « 1.79  exhaust 
flow  the  streamline  should  be  no  greater  than  0.5.  A plot  of  the  stream* 
lines  and  characteristics  is  given  by  Friedrichs^  and  it  is  shown  that  the 
flow  field  folds  c er  itself  at  a sufficient  distance  from  the  axis;  that  is, 
the  characteristics  of  the  same  family  (upstream  rwining)  intersect.  This 
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is  due  to  the  fact  that  in  the  vicinity  of  the  design  characteristic  the  flow 
takes  place  at  a decreasing  Mach  number  as  increases.  The  slope  of 
the  backward  running  characteristics  are,  therefore,  increaifilng  also,  but 
at  a slower  rate  as  one  proceeds  upstream.  Eventually  they  intersect. 

As  the  design  Mach  nvunber  increases,  the  length  of  the  design-character- 
istic  line  increases,  and  the  change  in  slope  is  relatively  greater  compared 
to  the  characteristics  in  the  simple  wave  region.  It  would  appear,  there- 
fore, that  the  streamline  values,  must  be  of  the  same  order  of  magni- 
tude in  this  type  of  nozzle  as  in  the  two-dimensional  case. 

In  general,  both  types  of  geometries  indicate  that  the  region  of  con- 
vergence decreases  with  increasing  Mach  number  when  the  nozzle- 
generating function  is  a non -decreasing  function  of  4. 

A further  result  of  the  finite  approximation  is  found  when  comparison 
is  made  between  the  slopes  at  opposite  ends  of  the  characteristic  ab  (Fig.  1). 
Since  this  characteristic  lies  in  a simple  wave  region,  the  indicated  slopes 
shotild  be  eqvial:  in  fact  the  slope  is  that  of  the  constant  velocity  vector 
associated  with  ab.  Any  discrepancy  is  an  indication  of  the  computational 
and  method  accuracy.  When  the  coordinates  along  IQ  are  differentiated 
numerically,  (i.e.,  dy/Ax)  the  result  is  found  to  be  consistently  higher 
than  predicted  by  the  simple  wave  theory.  There  appear  to  be  four  princi- 
pal sources  of  possible  error,  which  lead  to  a maximum  error  at  the  in- 
flection point  on  the  contour: 

1 . Failure  of  the  finite  polynomial  F •f  Gq*  + to  represent  exactly 
the  slope  of  design  characteristic  in  the  {^,1])  system; 

2.  Inaccuracies  in  the  numerical  procedure  of  integration  (round-  off 
error,  etc.); 

3.  Failure  of  the  finite  polynomial  representation  for  0;  and 

4.  Errors  in  the  munerical  differentiation  of  the  contour. 

Items  1 and  2,  if  applicable,  imply  that  the  '.omputed  design  charac- 
teristic is  not  the  "true”  characteristic  sought.  L**  that  event,  the  slopes 
in  question  would  disagree  even  with  no  contributions  from  Items  3 and  4. 
Reducing  the  interval  of  integration  (i.e.,  A()  in  the  mimerical  integration 
computation  tenos  to  rotate  the  line  in  the  clockwise  sense  and  reduces  the 
numerical  error  per  step.  However,  the  cumulative  error  remains 
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dependent  upon  the  over-all  length  of  the  integration.  A decrease  in  the 
interval  dees  reduce  the  source  of  error  from  Item  4. 

In  practice,  intervals  of  = - 0.005  have  been  employed  in  r».cent 
nozzle  designs  and  represent  a compromise  between  extreme  accuracy 
and  increased  labor.  The  finite  approximation  has  been  improved  over 

Q 

that  given  by  Nilson  by  inclusion  of  up  to  the  5th  power  of  n terms  as 
given  in  Section  4. 

As  a result  of  these  improvements,  a slope  discrepancy  of  8 percent 
in  the  =3.0  nozzle  was  reduced  to  2 percent  in  the  « 3,  5 design. 
Considering  the  longer  length  of  integration  involved  in  the  latter  design 
characteristic,  this  is  an  impressive  reduction.  It  can  be  concluded, 
therefore,  that  the  principal  source  of  error  is  due  to  the  finite  approxi- 
mation. Experimental  data  indicates  that  the  remaining  inaccuracy  in- 
fluences the  flow  pattern  in  a way  comparable  to  that  of  the  boundary 
layer. 

One  additional  remark  is  in  order  with  respect  to  the  upstream  ex- 
tension of  the  contour  in  the  subsonic  region.  The  slope  of  the  wall 
streamline  is 

ay  - 1^  ds . yJ’id 

and  so  is  infinite  for  those  values  of  4 which  are  >*0018  of  the  denominator. 

Assuming  h = 1 -f  these  roots  may  be  shown  to  correspond  to  local 

Mach  numbers  less  than  0.1  and  semi-Heights,  (y),  greater  than  6 throat 

semi-h-iights  for  < 0.2.  Unless  the  entrance -plane  height  to  the  nozzle 

is  radically  different  from  present-day  practice,  such  results  shovild  intro 

duce  no  difficulty.  In  any  event,  the  extension  of  the  subsonic  contour 

s 

where  M -*0  need  only  be  smooth  and  non-decreasing.  .Departures  from 
the  design  curve  for  M<  0.3  should  have  little  effect  on  the  shape  of  the 
sonic  line. 


A two-dimens^nal  subsonic -contraction  design  is  ou*‘.ined  in 
Appendix  11, 
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SECTION  6 


CONTINUOUS  CURVATURE  NOZZLES 

Due  to  the  specific  choice  of  nozzle -generating  function,  a curvature 
discontinuity  occurs  at  the  inflection  point  of  all  the  nozzles  currently  in 
use  nt  the  NSL.  On  the  basis  of  the  calibration  results,  this  is  not  a seri- 
ous I'jstriction  for  fixed  block  nozzles.  Moreover,  the  now-available  ex- 
perimental data  relating  to  the  viscous  parameters,  which  occur  on  the 
above  basis,  shoxild  be  of  value  to  similar  applications  in  the  future. 

However,  there  remain  several  reasons  for  further  interest  in 
achieving  a continuous  curvature  contour.  These  include:  possible  diffi- 
culty in  the  fabrication  of  a sharp  discontinuity;  the  influence  on  boundary- 
layer  growth;  and  the  incompatibility  with  the  structural  aspects  of  flexible 
nozzles. 

As  presently  applied,  flexible  nozzles  employ  a discrete  number  of 
jack  points  to  bend  the  plate  which  serves  as  the  nozzle  contour.  The  Jacks 
give  rise  to  a discontinuous  shear  distribution  and  a continuous  bending- 
moment  distribution.  Under  conditions  which  are  usually  satisfied,  the 
theories  of  structural  mechanics  show  that  the  bending  moment  is  propor- 
tic'.ial  to  the  curvature.  Generally,  supersonic  nozzles  do  have  a discon- 
tinuity in  curvature  in  disagreement  with  the  last  statement.  It  is  clear 
then  that  special  methods  should  be  devised  to  satisfy  the  bending-moment 
requirements,  although  a more  precise  approach  would  include  third- 
derivative  changes  corresponding  to  the  Jack  locations.  It  should  be  borne 
in  mind  that  this  type  of  contour  is  rarely  designed  accurately,  due  to  the 
adjustment  which  is  possible  during  calibration  tests. 

Several  generating  functions  which  may  be  used  with  the  Friedrichs 
method  are  considered  in  the  remamder  of  this  sectior;. 

6. 1 General  Requirements 

Through  the  function  h there  is  a correspondence  between  each  point 
on  the  nozzle  s is  (q  s 0,  ^ 0)  and  a point  on  the  contour.  Two  such 

points  of  particular  importance  are  the  characteristic  and  inflection  loca- 
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tions.  The  former  is  located  at  the  intersection  of  the  contour  with  the 
backward -facing  desig.i  characteristic  on  which  the  exhaust  Mach  number 
is  first  attained.  The  latter  is  the  intersection  of  the  contour  with  a 
similar  characteristic  originating  on  the  t)  = 0 axis  at  the  point  where 

^tt 

h = 0.  In  general,  these  two  points  are  not  coincident,  but  if  the  Mach 

number  inci  eases  uniformly  from  unity  at  the  throat  to  its  design  value 

(along  some  streamline),  then  it  can  be  shown  that  the  inflection  point 

19  20  21 

must  be  upstream  of  the  characteristic  point  ' . The  exception  to 

the  latter  statement  occurs  when  the  streamline  curvature  has  a discon- 
tinuity, in  which  case  the  two  points  coalesce. 

At  (t),  = (0,  the  simple  wave  region  (Fig.  1)  shrinks  to  a point. 

Hence,  at  this  position  the  discontinuities  occur  one  derivative  lower  in 
order  than  the  rest  of  the  field.  For  the  particular  generating  function 
discussed  earlier,  the  complete  specification  is 

h=i  + e* 

(6:01) 

= I + la*  (I  > 6a> 

In  this  case,  the  h function  is  continuous  and  smoothly  increasing  up  to  the 
point  § - ^ at  which  there  is  a discontinuity  in  the  first  derivative, 

—I  ® 

b (la^*  It  maybe  inferred,  therefore,  that  in  the  region  t)  / 0 the  stream- 
lines are  continuous  and  have  continuous  first  derivatives:  however,  they 
do  exhibit  second-derivative  discontinuities  across  both  the  design  and 
downstream-facing  characteristics  through  (0,|^).  Therefore,  the  inflec- 
tion and  characteristic  points  coincide  for  Eq.  (6:01)  and  the  contour  has 
a discontLiUity  in  curvature. 

For  a generating  function  with  a continuous  first  derivative  every- 
where, thu  streamlines  will  have  continuous  derivatives  of  the  second 
order.  The  discontinuity  is  then  relegated  to  the  rate  of  change  of  curva- 
ture and  is  again  propagated  along  the  aforesaid  characiet  ‘ ..tics. 

In  the  generating  functions  to  be  discussed  belovr,  the  usual  conditions 
for  uniqueness  will  be  satisfied; 
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= i + + . . . (a  > 0) 


as  well  as  the  additional  stipulations; 

h'Ud)  =0 

h^ej)  =0 


(6:02) 


The  last  equation  serves  as  a definition  of  the  inflection  point,  while 
the  prior  relation  ensures  the  desired  continuity.  From  the  earlier  re- 
marks: Finally,  the  functions  will  be  restricted  such  that 

h’(i)  > 0 for  e < 


6.  2 Finite  Polynomials 

An  extension  of  the  earlier  form  of  the  generating  function  to  a higher- 
order  polynomial  introduces  a family  of  continuous  curvature  nozzles.  For 
example,  consider  the  relation 

Mt)  s 1 + a|* -be* -c6*  (6:03) 

where  a > 0 and  the  constants  b and  c are  to  be  determined  from  the 
assumed  conditions.  Then 


(6:04) 


With  the  notation  .a  = (£^/$|)  ^ it  fbe  constants  may  be  written  in  the 
form 
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The  length  of  the  nozzle  may  be  adjusted  by  the  scale  factor  "a".  A use- 
ful form  for  Eq.  (6:031  is  now 


hd  = 1 + 


♦ 6a~  12' 

6(3  - Zyi) 


(6:06) 


Denoting' the  bracket  on  the  right-hand  side  by  K(A)>  it  is  seen  that  K >0 
for  h^  > 1.  Consideration  of  the  zeros  and  poles  of  K shows  that  the  use- 
ful range  for  A is  (3  + ) > A^  (VZ).  it  is  required  that  h^  be  non- 

decreasing. The  larger  A value  corresponds  to  an  infinitely  long  nozzle 
and  as  A (3/2)  the  length  decreases  ("a"  held  constant).  In  Fig.  12a 
K(A)  is  shown  for  a part  of  the  useful  region  and  the  signs  of  b and  c are 
indicated.  Note  that  each  point  on  the  curve  represents  a family  of  con- 
tours whose  length  depends  upon  "a". 


The  design  i*  a function  of  both  exhaust  Mach  number  and  A 
given  by  £q.  (6:06).  Fig.  12b  illustrates  the  dependence  on  A with  as  a 
parameter.  The  influence  of  the  scale  factor  (a)  is  shown  in  Fig.  13a  for 
the  particular  case  of  c s 0,  corresponding  to  A - 2.  Comparison  is  made 
with  Eq.  (6:01)  for  a noz**le  design  with  Mach  number  3 exhaust  flow.  The 
b = 0,  with  A=  */3,  is  similar,  but  results  in  shorter  lengths  for  equal 
"a"  values.  In  practice,  the  curves  would,  of  course,  continue  as  hori- 
zonUl  lines  at  their  peak  levels  where  q s Equal  values  for  "a”  are 
seen  to  yield  very  appreciable  increases  in  length  for  the  continuous  as 
compared  to  the  discontinuous  h types.  Equivalent  lengths  here  correspond 
to  a = 3 and  2 in  the  c s 0 and  b s 0 cases,  respectively.  Increasing  "a" 
by  a factor  of  approximately  four  decreases  the  distance  to  the  start  of  the 
test  rhombus  by  about  one  half;  the  inT.uence  on  the  pressure  gradient  is 
apparent. 

The  curves  in  Fig.  13b  show  the  effect  of  changes  in  A over  the  range 
1 to  2.  As  mentioned  earlier,  the  length  decreases  as  A "*3/2.  Two  ad- 
ditional (dashed  line)  curves  illustrate  the  h > h^  distributions  which  re- 
sult for  1.28  > A>  1:  the  implication  is  that  the  How  attains  a M > M^  and 
recompresses  to  the  design  value.  Centerline  Marh-number  distributions 
for  the  illustrated  cases  of  Fig.  13  are  shown  in  Fig.  14. 
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1.4  1.6  1.8  2.0  2.2  2.4  2.6  2.8 


A~ 


6.  3 Trigonometric  Functiona 

Employment  of  trigonometric  functions  for  h is  a simplification  in 
that  the  derivatives  arc  repetitive  in  nature  up  to  a constant.  An  <?xample 


18 


h{%)  = 1 + b sin* 


(6:07) 


in  which  b = - 1.  Here  the  Mach  number  is  fixed  by  "b"  and 

serves  as  a scale  factor.  The  uniqueness  condition  and  Eqs.(6:02)  are 
clearljr  satisfied.  A comparison  is  made  in  Fig.  15  between  the  centerline 
Mach-number  distributions  for  the  polynomial  and  trigonometric>gener- 
ating  functions,  and  the  differences  can  be  seen  to  be  small. 

The  radius  of  curvature  at  the  throat  may  be  approximated  by 


- zir 


(6:08) 


so  that 


trig. 


''['’(6d>  - *]  Id 


(6:09) 


^ 1 


poly.  ZaqJ 


Hence  the  ratio  of  the  radii  of  curvature  is 


^trig.  ^ ^ ^M*trig. 

R , IT 
poly. 


\f-') 


and  for  the  same  nozzle  lengths  (specifically  a » 1,  6 ^ s 3.02)  for 


Md= 


trig,  J 1,1*1  for  c s 0,  b * 0.214 

" , 0.80  for  c -s  1.6l,b  ■ - 4.35 

poly. 
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Centerline  Mach  niunber 


I h = 1 + aS*  - be 
1 a = 1 

• a/b  a 4. 66  • / 

j A*  2 !/ 


••V 


Fig.  15 


0.2  0.4  0.5  0.8  1.0 

Dimensiouleas  nozzle  length,  x/^l  -7} 

Comparison  of  Mach -number  distributions  along  the  nozzle 
axis  .or  trigonometric  and  finite -polynomial  continuous - 
curvature  nozzles,  and  a discontinuous -%.arvature  nozzle 
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Again  there  appears  to  be  no  real  choice  between  the  two  lurtctions,  but 
it  is  evident  that  the  polynomial  yields  more  freedom  of  control  with 
regard  to  the  shape  of  the  contour. 


It  should  be  noted  that  the  nozzle-generating  function  given  by  Eq. 
(6:07)  cannot  be  extended  upstream  of  — (4^)*  since  the  per-odicity  of  the 
function  becomes  important.  Similarly  the  subsonic  contour  for  the  con- 
tinuous curvature  polynomial  should  be  cut  off  for 


e <- 


+ 


1 a 

I c 


6.4  Asymptotic  Functions 


Still  another  type  of  continuous  curvature  h can  be  constructed  and  is 
of  especial  interest  since  it  produces  an  asymptotic  approach  to  the  de- 
sired exhaust  flow.  One  such  form  is 


(6:10) 


h s a -I-  b$i  (kg) 


(6:11) 


where  $i(k|)  is  the  first  derivative  of  the  error  function,  and 

(M*  +5)* 
a = 

216  Mj 

b = -L^  (6:12) 

«l(0) 

»i(0)  » 1.128 

Computations  based  upon  Eq.  (6:11)  are  particularly  simple  since  the 
derivatives  of  are  tabulated. More  important,  hi.wever,  is  that  for 
this  infinite  nozzle  the  entire  contour  is  computed  fr.^m  the  power  series. 
Of  course,  some  Ma'*h-number  gradient  must  be  accepted  in  the  desig- 
nated model  region.  From  the  practical  viewpoint,  one  may  choose  a 
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region  such  that  the  gradient  is  smaller  than  accepted  standards  of  flow 
quality.  Fig,  lb  illustrates  two  - 2,25  asymptotic  noezles  and  comnarpK 
them  with  the  h = 1 + contour, 

6,  5 Minimum  Section  and  Inflection-Point  Locations 

For  flexible  nozzles,  the  axial  movement  of  the  m-nimum  section 
and/or  inflection  point  with  changing  is  of  concern  due  to  the  need  for 
relatively  more  jacks  near  these  locations.  Holding  such  points  fixed,  or 
nearly  so,  minimizes  the  problems  associated  with  small  radii  of  curva- 
ture or  rapidly  changing  curvature. 

It  may  be  shown  that 


from  the  geometry  of  Fig.  1.  Hence,  the  proper  choice  of  streamline  may 
be  found  from  the  above  equation  for  a given  (i/hj)  and  h.  This  has  been 
carried  out  by  way  of  example  for  a nozzle-length  semi-height  ratio  of 
4.5  for  Eq.(6:03)  with  c ^ 0.  l>e  results  are  shown  in  Fig.  17  as  a function 
of  with  the  length  parameter  4 > a > 1.  Such  a plot  permits  the  de- 
signer to  ensure  a fixed  throat  location  by  suitably  choosing  corresponding 
"a”  and  pairs  for  each 

A considerable  amount  of  computing  is  required  to  establish  exact 
similar  curves  for  the  inflection  point  (due  to  numerical  integrations  along 
the  design  characteristic).  However,  the  completed  analyses  maybe  used 
to  approximate  the  locii  of  (xj4’'j<)  = constant.  The  dashed  lines  in  Fig.  17 
have  been  estimated  for  the  discontinuous  curvature  case  from  the  accumu- 

g 

lated  computations  by  Nilson  and  at  this  Laboratory. 
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Distance  from  tbxoat,  x 

Fig.  16  Nozzle  contours  for  asymptotic  and  discontinuous -curvature  generating  functions,  M , = 1.  25 


SFCTION  7 
VISCOUS  EFFECTS 


All  of  the  preceding  discussion  has  been  postulated  on  the  existence  of 

an  inviscid,  thermally  non-conducting  medium  which  presumably  would  be 

used  for  practical  lest  purposes.  Of  course,  r.o  such  fluid  is  available;  but 

32 

the  problem  is  reduced  in  scope  by  Prandtl's  hypothesis  that  the  shear 
layer  is  confined  to  a thin  layer  adjacent  to  the  solid  boundaries.  In  any 
event,  many  important  phenomena  (e.g.,  skin-friction  drag,  separation, 
shock  boundary-layer  interaction,  and  heat  transfer)  require  viscous  fluids 
for  their  study  in  the  wind  tunnel.  Consequently,  the  effects  of  viscosity  on 
the  flow  through  a nozzle  must  be  taken  into  consideration. 

In  this  section,  the  correction  methods  applied  to  the  NSL  nozzles  to 
account  for  the  viscosity  of  air  are  briefly  reviewed. 

7. 1 Basis  for  Viscous  Correction 

It  is  well  known  that  the  velocity  of  moving  air  vanishes  at  the  boundary 
relative  to  the  boundary.  As  a result,  a layer  of  high  shear  is  present,  as 
characterized  by  the  familiar  velocity  profile,  and  the  inviscid  design  is  in 
error  with  respect  to:  1)  the  mass  flow  through  a given  nozzle  cross- 
section,  and  2)  the  imposed  boundary  condition  for  wave  reflection  and  can- 
cellation. It  has  been  standard  practice,  generally,  to  neglect  the  latter 
difficulty  and  to  alter  the  design  to  allow  the  proper  mass  flow. 

f'rom  a consideration  of  the  continuity  equation,  there  follows  von 

33 

Karman's  displacement  thickness,  which  for  compressible  flow  is 


(7:01) 


||| 

Assuming  that  the  growth  of  6 along  the  boundaries  may  be  computed  from 
knowledge  of  the  property  profiles  within  the  layer,  the  mass-flow  correc- 
tion implies  that 


>^*'vl.cou,  • I'Wiiiyl.cId  + **<*> 
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However,  in  general,  the  sidewalls  to  the  nozzle  are  plane  and  paral- 
lel surfaces.  Application  of  Eq.(7:02)  to  them  wonld  introduce  severe 
difficulties  into  the  construction  of  the  test  section  and  the  schlieren  system. 
It  has  teen  the  practice  at  the  NSL  to  compute  an  "effective  displacement 
thickness",  6 based  upon  the  semi-perimeter  displacement  area  on 
one  block  and  one  sidewall.  Formally 

* (tunnel  width)  + (6*  (2y) 

5*  - contour'  ' sidewall'average  ^ (7’ 03) 

(tunnel  width) 

where,  for  simplicity,  (6  ,ijje^all)average’  taken  to  be  the  average  of 
the  contour  and  sidewall-centerline  displacement  thicknesses, 
e e 

Since  6 = 6 (x),  the  aforementioned  correction  procedure  alters  the 

prescribed  slope  variation  along  the  contour  which  was  determined  on  the 
basis  of  uniform  exhaust  flow.  It  is  by  no  means  obvious  that  the  distor- 
tion of  the  wave -reflection  process  by  the  shear  layer  in  combination  with 

• . 

the  increment  in  slope,  d6  /dx,  should  result  in  uniform  flow.  However, 
experimental  evidence  indicates  that  the  procedure  is  reasonable. 

A correction  based  upon  the  apparent  reflection  point  of  the  incident 

34 

waves  entering  the  layer  has  been  given  by  Tucker.  However,  the  neces- 
sary expansion  of  the  contour  with  this  method  is  incompatible  with  the 
mass -flow  criterion. 

7.  2 Computation  of  Boundary-Layer  Growth 

34  35 

The  machine  computations  carried  out  by  Tucker  ' have  been  used 
to  compute  the  boundary-layer  growth  for  the  NSL  nozzles.  His  analysis 
is  baset*  upon  an  isoerergetic  layer  adjoining  an  insulated  boundary,  both 
of  which  are  reasonable  when  operating  at  moderate  stagnation  tempera- 
tures. In  addition,  it  is  assumed  that  the  velocity  profile  is  adequately 
represented  by  a power  law, 

and  that  the  following  empirical  skin-friction  relation  for  low  speed  flow 
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is  valid; 


T _ 0.0131 


(7:05) 


34 

Originally  it  was  suggested  that  wall  properties  be  used  as  a basis 

3 S 

for  the  Reynolds  number  in  the  skin-friction  formula.  Later  an  arith- 
metic mean  temperature  of  the  layer  was  shown  to  furnish  a much  better 

correlation  of  Eq.(7:05)  with  an  extended  Frankl-Voishel  analysis  for 

36 

supersonic  Mach  numbers.  It  is  worthwhile  to  note  that  Coles*  flat- 
plate  data  is  in  good  agreement  with  the  latter. 

Tucker  assvimes  the  velocity-profile  growth  is  in  accord  with 


N = 2.2(RN) 


1/14 


and  it  is  interesting  to  note  that  with  heat  transfer. 
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(7:06) 


N = 1.74(RN)^/^^ 


(7:07) 


was  found  experimentally.  Since  it  is  convenient  to  hold  N constant  during 

the  incremental  computation,  a detailed* investigation  of  its  effect  on  the 

a 

results  was  considered  for  the  M a 2.5  nossle.  The  predicted  6 values 
on  both  the  contour  and  sidewall  were  found  to  agree  within  a few  percent 
when  comparing  a varying  N result  with  the  value  obtained  for  N a 7 
throughout.  On  this  basis,  a constant  N was  assumed  in  all  further  compix- 
tations,  ExperLnental  values  for  N are  listed  at^acent  to  each  data  point 
in  Fig.  40  where  comparison  i§  made  with  theoretical  locii  for  the  boundary- 
layer  parameters  6 fh  , 0 /h  , and  6 /B  for  N » 7 and  9.  Further  discus- 
sion of  the  experimental  res\ilts  appears  in  Section  11. 

The  starting  point  for  the  boundary-layer  growth  was  taken  at  the 
nozzle  throat  (x  > 0)  in  all  instances.  For  the  first  nosaie  to  which  a cor- 
rection was  added,  the  throat  h was  based  upv  prior  measurements  on 
the  M > 2 blocks.  Displacement  thickness  growth  alon||  the  subsonic  con- 
tour of  the  latter  was  v.omputed  for  several  values  of  < at  the  entrance 
plane  and  the  chosen  which  yielded  the  measured 
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An  equivalent  flat-plate  length,  with  M flow  over  it,  resulted  in 

Gllla  AllCw 

an  effective  starting  point  for  the  reversed  procedure  for  the  Ivl  - 2.5 
nozzle.  A satisfactory  comparison  bt tween  the  computed  the 

later  measured  value  was  realized  (Fig.  38b),  Subsequent  assump- 

tions were  based  in  part  upon  extrapolation  of  the  available  data. 


Some  typical  growth  distributions  are  shown  in  £'igs.  18  and  19  for 
both  the  contour  and  sidewall  centerline.  A comparison  with  the  experi- 
mental data  (Fig.  39)  shows  the  earlier  mentioned  underestimation  by  the 

Tucker  analysis.  Observe  that  the  best  agreement  is  for  M.  s 2 and  that 

34  35  ** 

Tucker's  experimental  evidence  * was  obtained  in  a M = 2.1  nozzle. 
The  sidewall  boundc.ry-layer  growth  is  also  under  estimated  by  the  analy- 
sis and  probably  relates  in  part  to  the  necessary  assumptions  for  diverg- 
ing flow. 


A smoothness  equal  to  that  of  the  inviscid  design  coordinates  is  re- 
quired of  the  6*  distribution.  Although  the  accuracy  of  the  mass  flow 
basis  and  the  growth  analysis  is  somewhat  doubtful,  a stifficient  number  of 
figures  are  required  to  meet  this  condition.  Fortunately,  the  theoretical 
waviness  distribution  is  virtually  unaffected  by  the  addition  of  6 to  the  in- 
viscid contour. 

Allowance  for  expanding  the  contour  must  initially  be  made  when 
choosing  a suitable  for  the  test-section  geometry.  Estimates  of  the 
effective  test-section  heights  on  the  basis  of  an  average  /hx  from  ex- 
perimental data  usually  sitffice  for  this  purpose.  The  remaining  differ- 
ence, after  the  computation  is  completed,  has  been  fitted  to  the  slightly 
compressed  or  extended  nozzle  (about  1 percent),  resulting  from  the  final 
scale  factor. 


7. 3 Heat  Transfer 


The  operating  conditions  of  the  NSL  tunnel  normally  employ  a stagna- 
tion temperature  of  llO^F,  With  a flat-plate  recovery  factor,  r,  of 
0.881,^®  where 


r * 


<(7:08) 
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the  indicated  adiabatic  wall  temperatures  are  very  close  to  room  tempera- 
ture. The  assumptions  made  by  Tucker  are,  therefore,  quite  reasonable 
for  this  installation, 

In  considering  higher  test  Mach  numbers,  however,  it  is  necessary  to 

increase  the  stagnation  temperature  sufficiently  to  avoid  condensation  of 

39 

the  air  components.  Recent  experiments  conducted  at  the  NSL  indicate 

that  the  pressure  gradient  has  little  effect  on  the  recovery  factor,  and  that 

0.88  4 r4  0.90  with  virtually  a Mach  number  dependence  only.  The  higher 

r value  applies  at  M = 3.5.  The  negligible  effect  of  cooling  upon  the 
e 39 

growth  of  6 is  shown  in  Fig.  38a  for  a boundary  layer  developing  along 
the  sidewall  centerline. 
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Distaae*  doimatrMun  of  throat,  «,  iaehoo 

Fig.  1 8 Computed  dieplacemeat  titickneae  distributioma  along  noaale  contour 


SECTION  8 


FABRICATION 

The  careftil  choico  of  an  accurata  design  method  and  the  subsequent 
consideration  given  to  numerical  exactness  are  of  no  avail,  if  the  workman- 
ship applied  to  the  physical  blocks  is  not  comparable  in  terms  of  the  aero- 
dynamics effects.  Due  to  the  significant  influence  of  the  slope  at  a point  on 
the  boundary  upon  the  properties  of  the  flow  along  the  characteristic  origi- 
nating at  that  location,  extreme  care  is  necessary  to  prohibit  small  wave- 
length oscillations  (waviness)  of  the  contour  between  any  imposed  coordinate 
tolerances.  A simple,  but  very  satisfactory  instrument  has  been  employed 
to  locate  such  sources  of  error  during  construction  of  the  nozzles  at  this 
Laboratory.  An  analysis  relating  such  waviness  to  the  flow  perturbations 
is  included  in  Section  9. 

The  use  of  a waviness  gage  is,  of  course,  only  one  of  the  steps  in  the 
assembly  of  the  blocks.  In  this  section,  a brief  resume  is  given  of  the 
physical  characteristics  of  the  nozzles  in  the  procedural  order  of  construc- 
tion. Although  the  methods  outlined  here  are  by  no  means  unique,  they 
should  serve  to  illustrate  some  items  of  importance  in  the  over-all  design. 

8. 1 Template 

E]q>erience  has  shown  that  the  master  template  for  a nozzle  represents 
the  crucial  phase  of  the  effort.  The  utmost  care  has  consequently  been 
lavished  upon  it. 

Coordinates  are  npecified  to  the  shop  for  axial  intervals  of  0.5  in.  and 
ordinates  to  the  nearest  0.001  ia.  Ordinarilv,  the  computed  coordinates  are 
not  conveniently  spaced  equally  in  the  x direction;  in  this  case  large-scale 
plots  may  then  be  drawn  and  the  y semi -heights  read  off  at  the  desired  axial 
Litervals.  Alternatively,  if  a sufficient  number  of  points  are  computed, 
linear  interpolation  is  possible,  taking  care  that  this  doee  not  violate  the  y 
specification.  A balance  between  the  tx  interval  .nd  the  y values  is  neces- 
sary to  eliminate  the  introduction  of  "steps"  in  the  contour  due  to  rounding- 
off  of  the  ordinate  figure.  The  coordinate  specifications  mentioned*above 
represent  a balar‘*.e  between  the  available  milling -machine  settings  and  a 
minimum  of  reworking  for  waviness  removal. 
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The  templates  are  machined  from  either  hot-  or  cold-rolled  sheet 
steel  (l/S-inch  thick)  with  a rough  cut  to  the  approximate  pattern  pre- 
ceding the  final  precision  work,  due  to  possible  warping  of  the  stock. 
Stiffener  forms  are  added  during  the  final  rough  machining  process  to 
prevent  lateral  flexing,  and  the  surface  is  finished  manually  according  to 
curvature  predictions  (Fig.  20). 

If  the  length  of  the  chord  joining  the  end  points  of  a circular  arc  is 
denoted  by  k^,  then  he  rise,  h^,  is  given  by 

(1  + y'»)^/2  _ J(1  + yt*)>  + (ky2)*{y’’)* 


Assiuning  that  for  small  (k^/f),  the  nozzle  contour  approximates  a circu- 
lar arc  over  the  span  k^,  this  equation  may  be  used  to  relate  the  rise  to 
the  second  derivative  of  the  wall,  since 


is  reasonable  in  practice,  especially  in  the  vicinity  of  the  throat  and  exit 
plane. 

Standard  forms  for  computing  y"  have  been  given  in  Section  4,  and 
k^  depends  upon  the  indicating  device  employed.  Fig.  20  shows  the  wavi- 
ness gage  (k^  = 2.07  in.)  used  in  checking  the  templates  for  the 
Laboratory's  nozzles.  It  consists  of  a square  base  plate  with  two  fixed 
legs,  a sensing  arm  midway  between  the  legs,  and  an  aligning  surface 
which  bears  upon  the  side  of  the  template;  the  sensing  arm  is  part  of  a 
standard  displacement  gage  which  reads  to  0.0001  inches.  With  practice, 
a skilled  workman  can  remove  the  majority  of  the  waviness  remaining 
after  the  ustial  smoothing  procedure  is  completed.  Only  the  gage,  a file, 
and  patience  are  required^ 

Typical  waviness  distributions  as  measured  on  templates  and  nozzle 
blocks  are  illustrated  in  Fig.  21.  The  results  for  the  early  (chronologi- 
cally) nozzles  exhibit  de*  .ations  which  show  up  in  the  calibration  measure- 
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ments  of  Viach  number  in  the  test  region.  The  close  correspondence  be- 
tween the  block  waviness  and  that  of  the  template  illustrates  the  value  of 
time  spent  in  improving  the  master  template,  and  incidentally,  attests  to 
the  splendid  capabilities  of  the  craftsman  who  fashions  the  block. 

Further  remarks  on  the  influence  of  th;^  waviness  will  be  deferred  to 
later  sections. 

8. 2 Blocks 

The  main  features  of  the  physical  nozzle  blocks  are  shown  in  Fig.  22. 
The  contour  is  shaped  from  kiln-dried  straight -grain  (Honduras)  mahogany, 
which  is  lengthwise  laminated  and  glued  together  with  Urea  resin  (Weld- 
wood).  Both  to  minimize  shrinkage  and  to  allow  for  sawing  cutouts,  the 
over-all  width  of  18  inches  is  formed  from  three  doweled  sections  of  6- 
inch  widths  made  up  of  3/4-inch  laminations. 

The  sides  of  the  block  are  measured  accurately  after  preliminary  at- 
tachment to  the  24  ST  annealed  aluminum  sole  plate.  Subsequent  disas- 
sembly allows  accurate  installation  of  the  static -pressure  taps,  pressure 
seal,  etc.  The  seal  is  quite  important  due  to  the  large  pressure  differ- 
ences that  exist  between  various  segments  of  the  contour  during  operation. 
A detailed  drawing  of  the  static-pressure  tap  insertion  is  shvwn  in  Fig.  23. 

The  rough  wooden  blocks  are  undercut  by  approximately  0.005  inches, 
in  anticipation  of  10  coats  of  DuPont  Preparakot.  Between  each  spraying, 
the  surface  is  hand  rubbed  so  that  the  final  product  is  both  smooth  and  hard, 
matching  the  design  coordinates  within  0.005  inches.  Dimensional  checks 
are  carried  out  with  the  aid  of  the  template  and  feeler  gages,  so  that  the 
skill  of  an  experienced  woodworker  cannot  be  overestimated  in  this  phase 
of  the  project.  Approximately  six  weeks  are  required  for  two  men  to 
finish  a pair  of  blocks,  starting  with  the  initial  laminating  operation. 

Several  of  the  Laboratory's  blocks  are  shown  in  Fig.  ?4. 

8.  3 Handling 

A small  overhead  crane  furnishes  the  mam  support  for  the  block  (up 
to  400  povmds'  while  the  operating  crew  (four  men)  manually  position  each 
half  into  the  test  section  proper  (Fig.  24).  For  this  maneuver,  each  block 
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is  equipped  with  two  lifting  holes  (Fig.  ?,2)  which  mate  with  male  coimter- 
parts  on  a forked  lifting  bar.  Dovetail-type  cutouts  in  the  tunnel  structure 
match  similar  cutouts  in  the  nozzle  block  sole  plates.  Tie  down  units  con- 
sist of  expansion  wedges  which  fit  the  resulting  pattern.  A complete 
change-over  from  one  Mach  number  to  another  is  normally  completed  in 
less  than  one -half  hour. 
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Fig.  21  WavinesB  distributions  dounnstream  of  minimum  section 

(b)  M = 1.5  and  3.0  noazles 


0.020 
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Fig.  21  WaTincsB  distribution*  dewnstrssm  of  minimum  section 

(c)  M s 3.25  nossle 


ADQ/T/Of^L  TAPS.. 
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Fig.  23  T>*pical  static-pressure  scheme.  (Section  through  middle 
of  lower  block) 


No'.'.-'l*-  biocif.-.  or.  Tlori‘4<-  r.ick-.  .>n;:  dur.nu  ins'. 

I.ti  r.v\  k-» 


P ii;.  2-i  C^oiiciudfd 
(b)  Inst.illatiun  c>f  ijlocks 


SECTION  9 


WAVINESS  EFFECTS 

An  examination  of  calibration  data  obtained  in  the  "uniform -flow" 
region  shows  three  distinct  types  of  discrepancies. 

1.  The  average  Mach  number  is  above  or  below  the  design  value. 

2.  Long  wavelength  deviations  are  superimposeu  upon  the  average 
line. 

3;  Relatively  short  wavelength  perturbations  are  superimposed  upon 
the  mean  distribution, 

48 

The  present  concern  is  with  Item  3,  for  which  a linearized  analysis  will 
be  shown  to  provide  a suitable  approximation  useful  in  the  manufacturing 
stage. 

The  viscous  layer  at  the  boundary  is  assumed  to  play  only  a passive 
role,  with  the  justification  that  the  reflection  properties  of  a character- 
istic passing  through  such  a layer  are  unknown.  Experimental  data, 
treated  according  to  the  analysis,  appear  to  verify  that  this  is  indeed  the 
case. 

9. 1 The  Boundary-Value  Problem 

The  neglect  of  the  boundary  layer  enables  us  to  consider  the  two- 
dimensional  wave  equation 

(a*  - ” '^*^*yy  * ° (9:01) 

where  # is  the  velocity  potential  such  that  u = f and  v = f for  irrotational 

x y 

flow.  Specifically,  consider  f to  be  the  potential  function  for  an  "imper- 
f-ict"  contour  (i.e.,  containing  waviness)  and  f to  be  the  corresponding  po' 
tential  for  the  infinitesimally  differing  "pei’fect"  contour.'*'  Both  fiinctions 
must  satisfy  Eq.(9:01)  as  well  as  the  boundary  condition 

^ (x,  y) 

^ ^ 

The  notational  use  of  ()  and  ( ) differs  in  this  section  from  the 

earlier  use. 
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or 


- ^Jx.y)  _ 

I = J. = y'(x) 

U «j^(x,y) 


(9:03) 


on  the  contour.  Since  the  potentials  differ  by  a small  amount 

f = f + 4*(x*  y)  (9:04) 

where  is  a small  perturbation  potential.  Eq.  (9:02)  may  now  be  written 


JL y = y*{x)  = — 

y)  + 4»3j(x.  y)  y^  y^ 


(9:05) 


where  the  approximation  follows  from  the  assumption 

For  further  simplification  the  contours  are  restricted  to  y 5:  y, 
which  does  not  necessarily  imply  a corresponding  equivalence  of  the 
slopes  y'  and  y'.  Inasmuch  as  ¥ and  its  derivatives  are  continuous  and 
slowly  varying  ftinctions  (in  contrast  to  ^)»  this  restriction  leads  to 


¥jx,y)  t (x.y)  _ 

7 = - s y' 

*^^(x,  y)  ♦jjCx,  3?) 

Then  from  Eqs.(9:05)  and  (9:06) 


y)  = <y’  -y')5  (x.y) 
y * 


(9:06) 


(9:07) 


Writing  y(x)  = y(x)  + e(x)  and  noting  that  ♦,j(x,y)  is  essentially  constant 
(say,  U)  over  small  sections  of  the  contour,  the  simplified  boundary  con- 
dition for  <)>  becomes 


<^y(x,y)  = Uc'  . (9:08) 

The  exact  boundary  condition  may  be  obtained  from  the  left-hand  side  of 
Eq.(9:05)  without  assuming  (♦jg/*,j)  « if 
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and  is  equivalent  to 


«t>y(x,  y)  - y'<t>jj{x,  y)  = Uc' 


a*  ^ a4> 
5ir^3H 


(9:09) 


in  which  d4^/dn  is  a known  fxuriction.  A unique  solution  is  assured,  there- 
fore, since  the  theory  of  hyperbolic  equations  requires  that  <t>  and  «t>^  be 
specified  along  an  initial  curve  and  that  cither  4>  or  41^  be  known  along  the 
boundary.  In  the  present  case  no  waviness  is  assumed  to  exist  upstream 

of  the  inflection  point  on  the  contour,  so  <}>  = 4>  = 0 on  the  initial  curve, 

n 

which  is  arbitrary  but  for  the  requirement  that  it  lie  upstream  of  the  de- 
sign characteristics.  The  waviness  effect  is  transmitted  along  character- 
istics in  the  "simple -wave”  region  and  shows  up  as  Mach  number  pertur- 
bations on  the  nozzle  axis. 

9.2  Linearization 

Assume  that 

q = q + q (9:10) 


where 

q*  = §*+#*  ;q*s!§*+#* 

X y X y X y 

and  (q/ q)  « 1.  With  this  approximation  Eq.  (9:01)  and  its  counterpart  for 
the  "perfect”  contour  reduce  to 


( a'  - - 2 t ( ;«  - 


(9:11) 


Eqs.(9:ll)  and  (9:09)  are  an  "exact"  formulation  of  small  disturbances  in 
a nozzle.  However,  for  the  eijtimution  of  design  tolerances,  a simplified 
form  of  Eq.  (9:11)  will  be  employed.  First,  assur'e  the  coefficients  to  be 
constants  so  that 


A4»xx  + + C^yy  = f E y (9: 12) 
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where  certain  average  values  for  a,  etc.  are  to  be  taken  in 


A = a*  — u“  ; B=— uv 


C = a*  - v^  ; D = 2 q q ; E = 2 q q 

X > 

10  . 

The  differential  equation  for  th*  characteristics  ' is  given  by 


A(dy)*  — 2B(dxdy)  + C(dx)^  = 0 


(9;  1 3) 


(9:  14) 


with  th*  poUrtions  \(x,  y)  = constant  and  ^(x,  y)  = constant,  forming  two 


real  families  of  curves.  These  are 


(9:15) 


in  which 


X.  - y — 01 X = constant 
ji  = y _ = constant 


B + n/B*  - AC  dy 


and  01  < 0,  02  > 0.  Replacing  (x,  y)  by  (k,  ^)  as  the  independent  variables 
in  Eq.(9;12),  there  results  the  normal  or  canonical  form^^ 


+ b(X.,  p)<l>, 


(9:16) 


in  which 


a(X,  ^)  = 


A\  + 2BX  + CX  -DX  -EX 

XX xy  yy x y_ 

2 Fax  p + B(x  p + X p ) + CX  p 

x^x  x'^y  y'^x'  y'^y 


Ap  -i-  2Rp  + Cp  — Dp  — Ep 

b(x.  p)  = ^ m i 


Tax 

L " 


2 AX  p + B(X  p 


+ X p ) + CX  p j 


X'  y y X 


Now  in  Eq.  (9:11),  t)(q*)/0x  and  9(  q*)/<^y  a r c several  orders  of  magni- 
tude lower  than  the  coefficients  on  the  left-hand  side,  and  are  of  opposite 
sign.  Furthermore,  ' lO  terms  4>^  and  are  themselves  small  quantities. 
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The  two  products  or.  the  right-hand  side  may,  therefore,  be  neglected: 
thus  reducing  Eq.(9:16)  to 

= 0 (9:17) 

which  has  the  general  solution 

= fi(M  + f2(M  = fi(y  - 01  x)  + f2(y  + 02 x)  (9: 18) 

The  function  fi  is  constant  along  characteristics  with  negative  slope  cor- 
responding to  disturbances  originating  on  the  upper  contour.  In  like 
manner  £2  applies  to  lower  wall  effects.  There  is  no  loss  of  generality  if 
consideration  is  given  only  to  fi , say,  isince  the  effects  are  additive.  Eq. 
(9:08)  is  the  necessary  boundary  condition. 

I 

The  use  of  constant  coefficients  in' the  differential  equation  amounts  to 
replacing  curvec'  characteristics  by  straight  characteristics.  Due  to  this 
simplification,  ne  waviness  effect  will  not  be  completely  correct  as  to 
magnitude  or  position.  Still,  the  analysis  does  prove  to  be  of  value  in 
predicting  the  order  of  magnitude  of  the  transmitted  disturbance. 

9.  3 Mach-Number  Variation  Due  to  Sinusoidal  Waviness 

Let  us  consider  a small  segment  of  the  "perfect"  nozzle  contour  to  be 
defined  by 

y = k(x  - xo)  + yo  (9: 19) 

in  the  vicinity  of  Xg,  yg),  where  y = k.  Superimpose  on  this  "perfect"  con- 
tour extremely  small  sinusoidal  waviness  such  that 

y = y + c = k(x  - Xo)  + yb  + o’  sin  [a(x  - xg)]  (9.^0) 

and  asdume  a solution  of  the  form 


4)  = A,  0-  8in[ai{y  - ft  X + b, ’ " (9:21) 

Substituting  into  Eq.  (9:09)  and  neglecting  a higher  order  term  yields 


9< 
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3in  \ 

(i  + k0,) 


- Vo  ) - 01  {-  - xoM 


so  that 


u = - -ifHlil-  cos  - — - — ] [(y  - yo)  - 0i(x  - J'o)]  I 

l+kf5»  ^-0ij  L Jj 


a«rU 

V = cos  / 


(9:22) 


(9:23) 


(9:24) 


Thesf*  pert'irbation  velocities  arc  the  result  of  the  waviness  c(x)  which  in- 
duces maximuxrt  errors  in  the  coordinates,  slope,  and  curvature  of  magni- 
tude laj,  |a<r|.  and|a^(r|  . Of  especial  interest  are  the  slope  tolerance, 
ja<r|  , and  the  curvature  tolerance,  C*  = well  as  the  perturbation 

wavelength  L = (2tr/a).  The  curvature  is  readily  obtainable  with  the  aid 
of  a waviness  gage  (Section  8).  whereas  slope  measurements  are  rela- 
tively "ijifficult. 


In  terms  of  Mach  number,  the  maximum  error  from  Eq.(9:23)  is 


(A  M) 


max 


acrgi  M 

1 +kp, 


(9:25) 


and  noting  that  C L = 4iT^(r,  the  following  formulae  are  obtained: 


\ / max 


C*1*0. 

l’^(i  + k^,) 

2Tr(l  + kg,) 

(9:26) 


If  the  simplified  boundary  condition  of  Eq.(9:08)  had  been  utilir.ed,  the 
following  results  instead: 


(9:27) 
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The  absence  of  the  factor  (1  + k^j ) in  Eq.\9:27)  in  contrast  to  Eqs.(9:25) 
and  (9:26)  is  not  sericup.  Near  the  inflection  point,  where  k is  a maximum, 
(yPi)  remains  relatively  constant  with  a value  of  about  - O.C-V  for  the 
Laboratory's  nozzles.  This  is  due  to  the  fact  that  as  the  angle  of  maximum 
divergence  decreases,  the  local  Mach  angle  increases  at  almost  the  same 
rate. 

Finally,  by  setting  y = 0 in  Eq.(9:23),  the  wavelength,  L^,  of  the 
Mach-number  variation  on  the  axis  is 

^ L*  (9:28) 

From  Eq.(9:27)  it  can  be  seen  that  for  a given  frequency  (a)  and  coordi- 
nate tolerance  (6)  the  relative  error  in  Mach  ntimber  is  proportional  to 

and  so  varies  from  nozzle  to  nozzle.  The  rather  large  variation  of  ,9]  with 

•!» 

Mach  number  is  shown  in  Fi^. 25.  In  contrast  to  this,  the  AM  error  itself 
displays  a much  slower  variation.  The  short  tabulation  given  below  illus- 
trates the  magnitudes  for  a coordinate  tolerance  of  0.005  inches. 


M 

L*" 

1.3 

2.  5 

. 4.0 

1 

AM 

“IT 

0.038 

0.014 

0.0081 

10 

0.004 

0.001 

0.0008 

1 

AM 

0.049 

0 034 

0.032 

1 0 

0.005 

0.003 

0.003 

The  fact  that  the  error,  AM,  is  inversely  proportional  to  the  waviness 

wavelength  implies  that  smoothing  the  contour  decreases  the  variation  of 

♦ 

Mach  number.  Moreover,  the  curvature,  C . is  proportional  to  (AM)*, 
implying  a sensitivity  to  small  variations  in  AM.  F )r  example,  fer  a 
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M = 2.  5 nozzle  with  <r  = 0.005  inches  the  maximum  allowable  err>^'x'  in  cur- 
vature must  be  • ’?du:.ed  from  0,017  to  0.0002  m order  to  reduce  (aM) 

XTlciX  • 

from  0.  01  to  0,001. 

As  a check  on  the  ut'lity  of  the  method,  consider  the  experimental 
data  (Fig.  26)  with  regard  to  test-section  Mach  number  and  waviness 
measurements  on  the  M = 2.5  nozzle  blocks  of  the  Ila'.'al  Supersonic 
Laboratory.  Only  the  pertinent  measurements  lor  this  discussion  are 
shown  in  Fig.  26.  The  major  discrepancies  in  the  calibration  are  at- 
tributed to  design  errors,  ""hile  the  illustrated  high-frequency  variation 
will  be  traced  to  the  waviness  effect.  This  is  consistent  with  the  super- 
position principle  of  linear  equations. 

The  M = 2.  5 nozzle  is  drawn  to  scale  in  Fi^.  26  and  the  perturbation 

regions  indicated  in  the  measurements  of  M and  C are  denoted  by  the 

« • • 11  • 
segments  ABC  and  ABC.  The  locations  of  A , B . and  C are  only  ap- 
proximate inasmuch  as  we  have  assumed  that  Cq.(9:19)  is  valid  (with 
(xgyo)  the  inflection-point  coordinates)  and  that  the  characteristics  are 
straight.  However,  in  spite  of  the  approximations,  the  pairs  AA  . BB  , 

I * f 1 

and  CC  do  lie  close  to  the  characteristics.  Since  A , B , C occur  at 
the  inflection  points  of  the  curvatvtre  oscillation,  and  A,  B.C  are  the  in- 
flection points  of  M oscillation,  it  is  seen  that  the  perturbations  do  cor- 
respond to  propagations  along  characteristics. 

From  the  curvature  data  a reasonable  value  for  L^  is  6 inches  and 

it  follows  from  Eq.(9:28)  that  L.  % 10  inches, in  good  agreement  with 

the  M measurements.  With  C - 0.002,  the  coordinate  error  is 

a = 0.0018  inches  which  checks  with  the  general  accuracy  of  the  nozzle 

fabrical'on.  The  Macl.-number  perturbation  from  the  above  an;»lyai8  is 

(AM)  = 0.002  for  the  contribution  from  one  contour  and,  on  the  basis 
max 

of  similar  curvature  variations  for  each  block  (Fre.261.  the  total 

(AM)  = 0.004.  This  accounts  for  more  than  one  half  of  the  amplitude 
' 'max 

of  the  dashed  curve  in  Fig.  26.  A somewhat  more  acc’i  result  was  ob- 
tained by  similar  computations  on  a M = 1.7  nozzle. 

^ Note  that  in  this  desiyi.  - 'y  up  to  tj*  term'i  were  employed  -n  the 
Friedrichs  rnethod. 
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It  is  apr'»rsnt  that  some  of  the  discrepancy  in  the  above  check  may  be 
due  to  an  ine..act  choice  of  the  basic  Mach-nxunbcr  distribution  in  at- 
tempting to  isolate  the  waviness  influence.  In  addition,  th.,  assumption  of 

♦ 

sinusoidal  variations,  the  choice  of  L . and  the  linearization  process 
itself,  are  all  inexact.  However,  in  spite  of  the  limitations,  a useful  pre- 
diction of  magnitude  and  location  does  result  in  a simple  fashion  and  should 
be  of  value  in  setting  up  standards  to  be  met  by  the  manufacturer. 
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i.O  1.4  1.8  2.2  2.6  3.0  3.4  3.8  4.0 

Mach  number,  M 


Fig.  25  C^nracteristic  slope  as  a of  M;»rh  number 
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SECTION  10 

CALIBRATION  METHODS  AND  SENSITIVITIES 

Several  methods  exist  for  evaluacing  the  performance  of  a nozzle  in 

# 

terms  of  Mach  number  and  flow  inclination  variations  in  the  "uniform- 

flow"  region,  and  boundary-layer  parameters.  The  most  common  of  these 

make  use  of  pressure  measurements,  but  density,  temperature,  mass- 

41 

flow,  and  wave-geometry  measurements  do  serve  so;re  purposes.  A 
specific  choice  depends  upon  the  Mach -number  range,  pressure  level, 
required  accuracy,  and  relative  simplici*^y. 

As  a measure  of  relative  worthiness,  the  sensitivities  for  several 
methods  have  been  compiled  in  the  form  of  fractional  error  in  the  sought 
parameter  relative  to  fractional  error  in  the  measured  quantity.  After  a 
brief  outline  of  the  methods  and  some  of  the  associated  difficulties,  the 
calibration  equipment  in  use  at  the  NSL  is  described. 

10.1  Mach-Nurnber  Measurement 

Pressure  schemes  for  determining  M invrlve  such  geometrically 

simple  probes  as  a pitot  tube,  flat  plate,  wedge,  and/or  cone.  The  deriva- 

41 

tion  of  the  pertinent  equations  are  v^ell  known  and  so  are  not  repeated 

here.  In  each  instance,  only  the  dependence  of  the  measured  parameter 

upon  Mach  number  will  be  given,  followed  by  the  measurement  sensitivity. 

♦♦ 

The  latter  variation  with  M is  shown  in  F:g.Z7a  while  actual  AM  values 
for  estimated  measurement  \ccuracies  of  0.02  psia  are  given  in  Fig.  27b 
and  c. 

Free-stream  static  pressure,  as  measured  on  a flat  plate,  in  combi- 
nation with  the  operating  stagnation  pressure  and  an  assumption  of  ieen- 
tropic  flow,  yields 


= [i  ♦ if-'  M'j 


y/(v-1) 


(10:01) 


A method  for  estimating  the  effect  of  non-uniform  flow  upon  stability- 
test  data  is  outline  J in  Appendix  lii. 

♦ ^ -t.-i  . 

Note  that  d(P.  )/(P.}  = - dPVP. 
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and  so: 


AM 


ym^ 


S + 
7M^ 


10:02) 


Substituting  a pitot  measurement  for  the  static  pressure  implies 
combining  Rayleigh's  formula  with  Eq.  (10:01): 


Y - 1 
-yTl 


1/(Y-1)  2 + (y  - 1)M2  v/Cv-U 
(V  + 1)M2 


= P3 


and  so: 


(10:03) 


AM  _ [ 2yM^  - (y  - 1)1  [ 2 (y  - 1)M^  ] aP,  ^ 7M*  + 34M^  - 5 AP, 
^ •'*  33(M*  — 1)*  ^3 


4y(M^  - 1)2 


(10:04) 


Rayleigh's  formula  may  be  used  directly  with  local  measurements  of 
pitot  and  static  pressures 


and  so: 


Y + 1 Y ^ 


1/(Y-1) 

= P5 


AM 

“KT  = 


Y(ZM2  - 1)  I APs 

2y(1  - 2M2) 


7M2-1 
7(1  - 2M2) 


(10:05) 


(10:06) 


Introducing  the  static  pressure  on  a wedge  combined  with  stagnation 
pressure; 


Pw  2y(M  sin 3^)2  _ (y  - 1) 

^0  f . v/(y-i) 

(Y  + 1)  ^1  + M2j 

The  shock  angle  is  /3  - /3  \M,  wedge  semi-angle)  and 

s s 
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(10:07) 


am  r Mf,'  ^ yM  ■’  ^ 

f,  (M)  - 'i(p  /p°  )/dM  follows  from  tabulated  data. 


(10:08) 


Pw/P®  ^ 


Wedge  static  pressure  and  pitot  pref  sure  result  in 


Pw  [2Y(M8in/jg)2  - (y  - 1)] 


and  so 


f zy  - V-  ;1  ' '* 

- <Y  - 1)1  [v  + 1 Y + ^ J 

[l^u] 

r • ,1"* 

I fi  M ^ 2y(i-2MM 


(i0;U9) 


(10:10) 


When  a cone  is  used  in  place  of  a wedge,  one  must  resort  to  tabulated 
42 

solutions.  If  is  the  cone  surface  pressure,  and 


(“s)  ■ “ 


p.  0IPc/P*> 

r-ara — 


is  obtained  from  the  mentioned  reference,  then 


r n "• 

am  i 7M*  AP,. 


(10:11) 


where  P,  j = P^/Po-  Also 


= [g  . 

I 7M-1  .1 


A P|  2 


(10:12) 


where  Pi*  = Pj./p 


In  place  of  pressure  one  can  measure  shock  angles  on  a wedge  with 
the  aid  of  a schlieren  or  shadowgraph  system.  The  Mach  number  is  a 
funclion  of  the  shock  angle.  0 , and  the  wedge  ser  .i-angle,  6 : 

S 8 


M“  = Ism*  3 


, , sin /I  sin 
+ 1 


cos(3g  - 0^) 


(10:ii) 
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and 


AM  o \ a ■ D Y+i  sin  200  ^^8 

^ 8 3 8 8 cos^O  - 0) 

L o j 

When  the  wedge  angle,  0 , approaches  zero,  the  above  reduces  to  a 

8 


(10:14) 


simple  Mach  wave 


M = (sin  or) 


(10:15) 


AM  , . , Lee 

“KT  = -t«cotar)  ~ 


(10:16) 


The  measurement  estimates  of  Figs.  27a  and  b are  based  upon  A^^  = 0.1  . 

Another  point -measurement  technique  employs  a mass-flow  probe 
and  a pitot  tube.  If  the  mass-flow'  rate  is  denoted  by  w and  the  cor- 
responding area  by  A,  then 


1/(Y~1) 


(10:17) 


r 2 + (y  - 1)M^1 


(y  + 1)M2 


Now  if  w/pp  = Pi7,  the  measurement  sensitivity  Is 


AM  _ (y  1 1)M^  ^ 4v(Mg  - 1)^ 

2 + (y  - DM*  [ZyM*  - (y  - 1)][2  + (y  - 1)M*] 


[7M*  -I-  69M*  + 165M*  - 25  ] AP, , 

42M‘  + Zl^lA*  + llOM*  - 175  • Pn 


(10:18) 


The  interferometer  has  enjoyed  success  in  small  tunnels  and  recently 

43 

an  ionization  technique  ha-  been  developed.  ' However,  the  former  is 
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impractical  for  large-scale  work  and  the  latter  does  not  achieve  a point 
measurement.  In  principle,  a calibrated  total -temperature  probe  (i.c., 
with  known  recovery-factor  dependence  upon  M and  RN,  see  F.q.(7:08)) 
may  be  of  use,  but  in  practice,  the  recovery  factor  is  rarely  known  to  a 
sxifficient  degree  of  accuracy. 

10.2  Flow  Inclination 

Wedges  and  cones  are  also  of  use  in  determining  flow  inclination,  due 
to  the  surface-pressure  differences  arising  when  the  probe  is  not  aligned 
with  the  flow.  For  example,  in  the  case  of  the  ' edge 


a 


(W»M«) 


(10:19) 


41 

where  the  C.  are  Busemann  Coefficients.  However,  both  for  the  wedge 
and  the  cone,  the  sensitivity  increases  sharply  as  ar  — 0,  as  can  be  seen 
from 


s (10:20) 

a Ap 


On  the  other  hand,  the  slope  of  the  Ap  versus  a curve  at  or  = 0®  does  sup- 
ply a practical  calibration  method  for  inclination.  Fig.  28  illustrates  the 
variation  of  d[ Ap/p^J/dor  with  Mach  number  for  a 0^  = 10®  wedge  and 
compares  the  inviscid  theory  with  NSL  wedge-calibration  data  in  which  the 
wedge  v/as  rotated  about  its  leading  edge. 

Lastly,  a knowledge  of  Mach  number  and  shock  angle  permits  the  in- 
v“rsc  use  of  Eq  (10:13)  to  determine  an  apparent  6^  and  therefore,  or. 

10.3  Boundary-Layer  Parameters 

Information  as  to  the  viscous  state  at  the  boundary  is  of  interest  for 
both  future  nozzle  designs  and  sidewall-mount  test  programs.  The  re- 
ducticn  formulas  fo.  the  displacement  and  momen'  .jn  thicknesses  on  the 
basis  of  constant  static  pressure  and  stagnation  temperature  through  the 
layer  are; 
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-^)dy= 

dy 

•^0  \ 

p”'j/ 

MO 

V^5  J MV 

and 

- “)dy  . 

M A 

M \ 2 

dy 

Jo  p"U  ) 

< u/ 

MO  ^5 

T Moy  \ 

MO/ 

It  follows  that  a pitot  survey  normal  to  the  boundary  is  sufficient  for 

¥ 

computing  6 and  >9. 

For  turbulent  profiles,  a log-log  plot  of  (u/U)  as  a 

fvmction  of  height  from  the  w<tll  establishes  the  thickness  5 as  the  inter- 
section of  a straight  line  through  the  data  with  (u/U)  = 1.  From  all  in- 
dications the  implied  assuniption  of  a power-law  profile  of  the  form 


u 

U 


(10:22) 


is  valid.  In  any  event,  an  exact  value  for  6 is  not  of  extreme  importance. 
10.4  Practical  Difficulties 

Although  supersonic  flow  eases  some  of  the  problems  associated  with 
disturbed  conditions  due  to  the  presence  of  a probe,  these  problems  are 
not  always  absent.  In  addition,  some  question  always  exists  as  to  the 
matching  of  the  probe  geometry  to  the  assumptions  explicit  in  Section 
10.  1.  Several  investigators,  for  example,  have  recently  reported  ap- 
parent stagnation-pressure  losses  between  the  stilling  and  tent  regions. 
The  loss  is  said  to  increase  with  Mach  number  to  approximately  3 per- 
cent  at  M ~ 3,  based  upon  measurements  carried  out  with  static  and 
impact  pressv’.re  probes. 

t 

A Cut.  ck  oil  po  was  carried  out  by  Hill  a c the  NSL,,  using  a 

point-measurement  technique.  He  aligned  a pitot  tube  with  the  surface  of 
a wedge  and  inserted  the  assembly  into  a M = 3.5  stream  . an  attitude 
such  that  (d/3^/dIvI)  = 0 for  the  estimated  Mach  number.  Measurements 
were  made  with  the  pitot  at  several  distances  behind  the  leariir.g-rdge 
shock  and  extrapolated  forward  to  the  shock  position  to  minimize  3ny 

^ Results  to  be  published 
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viscous  effect  from  th”?  wedge  curf-vci-.  The  .;hock  was  determined 

from  enlarged  schlieren  pictures,  and  a pitot-tube  reading  was  taken  at 
• he  extrapolated  position  without  the  wedge  being  present  ''.  he  resnita 
indicate  no  loss  in  pg  at  KI  = 3.  5 with  an  estimated  accuracy  of  about  0, ! 
percent.  The  earlier -mentioned  losses  in  other  facilities  may  be  due  to 
reflecting  waves  introduced  at  the  nozzle  contour,  or  perhaps  to  the  dif- 
ficulties inherent  in  static -pressure  measurements. 

A further  independ-nt  pg  measurement  that  Joes  not  us”  c.  static  pres- 
sure 15  fumisiied  by  (lOil?).  The  accuracy  rr(|Uircd,  however,  de- 
mands either  an  extremely  urate  mass-ilow'  meter,  or  a large  reser- 
voir for  storing  the  entering  air. 

Since  a pitot  pressure  is  assumed  analytically  to  be  the  final  stagna- 
tion pressure  after  a normal  shock  wave,  the  shape  of  the  bow  wave  ahead 
of  the  piobe  is  important.  In  terms  of  probe  geometry,  the  implication  is 
that  the  inner-outer  diameter  ratio,  (d/D),  should  be  small.  At  1.6  ^ M $ 

1.8,  it  was  found  that  for  0.062^  (d/0){  0.50  the  results  are  independent 
44 

of  the  ratio,  The  same  reference  indicates  that  the  measurement  is  in- 
dependent of  angle  of  attack  up  to  11  degrees  for  d/D  = 0.50  (NSL  value). 

Static -pressure  measurements  demand  some  compensation  for  the 
boundary-layer  effect  when  introducing  the  standard  oblique-shock  rela- 
tions for  wedges  or  cones  (see  Fig.  28).  The  pressure  at  a tap  a finite 
distance  aft  of  the  leading  edge  of  a wed-e  is  in  addition  influenced  by  the 
edge  segment  within  the  tap  foreconc.  Non-uniformities  in  flow  and  vis- 
cous effects,  therefore,  hamper  the  interpretation  of  such  data, 

4' 

Barnet  ' described  a technique  to  compensate  for  these  effects. 

Static  pressure  taps,  in  both  a rotatable  we  Ige  and  the  tmir  1 ce’lmg,  are 
uskJ,  the  ecililig  taps  aie  i -«u  wilii  dli«  wiiii'jut  the  weuge  pi  vsciii.  oiiu  .■  v 
Situated  such  ihat  the  oblique  shock  Irom  the  wedge  inte;  aocts  the  boond.'.ry 
just  upstream  of  the  lap.  When  the  wall  tap  ; . ■ Is  the  same  pressure  uith 
the  wedge  at  a given  attitude  as  with  the  vvi-dge  r .MiioveJ,  tlie  ;).obe  influ- 
ence is  considered  to  be  nil  and  its  tap  pressui  e as  valid  (i.c,,  free- 
stream  static  oressare).  However,  this  lechnioue  is  quite  involved  .ind 
nut  too  easily  adapted  to  ovcr-all  calibrations. 
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An  ogive -cylinder  combination  is  sometimes  used  to  find  static  pres- 
sure far  aft  of  the  nose,  but  a nose  shock  is  present.  Sialic  pressures 
also  suffer  irom  dew-point  effects.  At  a dew-point  of  about  0°F  and 

1.7^  Mi  4.0,  the  pressure  is  approximately  i.  percent  higher  than  .-^or- 

46 

responding  values  when  no  condensation  shock  occurs. 

10  5 NSL  Calibration  Equipment 

To  avoid  static-pressure  problems,  the  NSL  Mach-number  probe  con- 
sists of  a 33-tube  pitot  rake  (hypodermic  tubing  0.035-inch  0.  D. , 0.5- 
inch  lateral  spacing!  mounted  on  a wedge  base  of  IT-inch  span,  and  used 
in  conjunction  with  stagnation  pressure  (Fig.  30).  The  rake  is  movable 
axially  by  remote  control  over  a large  range  of  the  theoretical  "uniforin- 
flow"  region.  Downstream  travel  is  limited  by  the  ceiling  support  system 
position  which,  however,  serves  to  hold  models  under  test  and  is,  there- 
fore, aft  of  the  practical  test  region.  Upstream  travel  allows  investiga- 
tion to  a point  21  inches  ahead  of  the  nozzle  exit  plane. 

The  rake  may  be  positioned  in  either  a horizontal  or  vertical  attitude, 
and,  by  means  of  offset  adapters,  planes  + 2 inches  from  the  axis  may  be 
surveyed. 

For  How  inclinations,  a IC-degrcc  vertex  semi-angle  wedge  with  33 
pairs  of  pressure  taps  (0.020-inch  O.D.)  on  the  upper  and  lower  surfaces 
is  available.  The  configuration,  support  arrangement, and  mobility  arc 
similar  to  that  of  the  above  rake.  Theoretical  values  of  d(Ap/po)/do  at 
a - 0 underestimate  the  »ruc  angle  of  attack  corresponding  to  a measured 
pressure  difference,  as  is  rhown  in  Fig, 28.  The  experimental  values  in 
the  latter  figure  were  obtained  as  ave'ages  of  span-wise  distributions  of 
d(Ap/pQ)/da  for  each  pair  of  taps  (Fig.  29).  An  individual  data  point  in 
Fig.  29  represents  the  best  slope  through  experiment  il  results  taken  at 
mtervais  ol  to  - i'A  degree  over  a range  oi  r 1 -l/z  'legiecs. 

A correction  for  the  viscous  effect  shovn  in  Fig.  28  has  beer,  esti- 
mated as  L Uows;  For  the  Reynolds  number  based  upoi  .he  tap  distance 
aft  cf  the  leading  edge  oi  the  w.’dge,  the  local  displacement  thickness,  6*, 
at  the  tap  is  found  from 


tUH 


WAii  .'  ■’■R  54 


= 2.60  + 0.72  M* 


(10:22) 


e 


where  0 corresponds  to  the  RN  on  an  incompressible  basis.  F.q.  (10:22) 
agrees  very  well  with  the  variation  of  Fig.  40b  for  TT  = 8.  In  the  case  of 
the  M = 3 calibration,  the  effective  wedge  sctni-angle  is  increased  by  0.8 
degrees  and  the  resulting  comiiarison  is 


BASIS 

theory,  inviscid 
theory,  viscous 
experimental  average 


A fair  approximation  for  the  viscous  effect  in  this  method  is  therefore 
possible. 

Boundary*layer  profiles  have  been  obtained  with  the  aid  of  the  support 
shown  in  Fig.  30  for  measurements  on  the  block  surface  and  on  the  obser> 
vation  windows.  Sidewall  profiles  upstream  of  the  window  we^e  taken 
with  hypodermic  tubing  inserted  through  the  test* section  door,  and  throat 
positions  on  the  blocks  were  investigated  by  insertion  of  tubing  through 
a convenient  pressure  tap  above  the  block  hand*access  hole  (Fig.  22).  The 
probe  tips  weie  0.020*inch  0.0. 
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Accuracv  of  Measurement.  F.ow  Inclination  Accuracy. 

Units  cfM  Degrees 


Pn  = 10  psia 


WEDGE 


30  paia  (Conservative) 


Mach  Number 
Fig.  i!7(b)  NSE  Estimates 
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tal  wedge'presBure  difference  slopes 
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SECTION  11 


CALIBRATION  DATA 

The  variable -deneity,  continuous -flow  wind  turmel  at  the  Naval 
Supersonic  Laboratory  operates  at  a nominal  stagnation  temperature  of 
llO^F  with  stagnation  pressures  in  the  range  of  0.4  to  2.4  atmospheres. 
Nozzles  are  restricted  to  a maximum  aerodynamic  length  of  90  inches 
end  test-section  heights  are  limited  to  24  inches  < 2.5)  and  18  inches 
(M^  > 2.5)  by  the  compressor  characteristics.  Rated  power  is  10,000 
horsepower.  A more  detailed  description  of  the  facility  may  be  found  in 
Reference  47. 

The  physical  characteristics  of  the  Laboratory's  nine  nozzles  are 
compiled  in  Table  6 on  the  following  page.  The  over -all  length  in  each 
case  was  chosen  to  approximate  one -dimensional  flow  as  closely  as  pos- 
sible (i.e.t  minimum  r|^),  but  included  a large  portion  of  the  subsonic 
wall  streamline  to  insure  the  correct  sonic  line  shape.  For  the  higher 
design  M^'s  the  over-all  length  was  reduced  due  to  weight  conriderations, 
since  the  sharp  contraction  on  the  subsonic  side  }delded  similar  (i/h^) 
magnitudes.  A calibration  sequence  has  been  listed,  since  in  each  nozzle 
design  some  improvement  was  attempted  on  the  basis  of  the  earlier  ex- 
perimental results  and  the  order  proves  of  interest  in  the  interpretation 
of  the  data. 

At  the  inception  of  the  first  nozzle  design  (M^  = 2),  very  little  was 
known  about  the  effects  of  viscosity,  contour  waviness,  tolerances,  or  the 
acceptability  of  the  Friedrichs  method  The  specifications  for  the  Idach  ? 
nozzle  required  a + 0.01 -inch  ordinate  tolerance  and  a maximum  de- 
parture of  wavinesf  of  ‘v  0.00 i inches  from  a mean  line.  The  design  was 
based  upon  series  to  within  q*  powers  and  no  viscous  compt^nsation  was 

The  blocks  contain  an  additional  4-1/2  inches  of  length  downstream  of 
the  exit  plane,  the  latter  coinciding  with  the  vercical  centerline  ox  the 
observation  window, 
ee 

This  specifically  refers  to  those  supersonic  nozzles  based  entirely 
upon  the  Frieurichs  method.  In  addition,  there  is  a subsonic  nozzle 
(Appendix  11)  and  a vatiable  Mach  number  transonic  nozzle  available  for 
test  purposes. 
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Table  6 

Summary  of  Physical  Characteristics  of  NSC  Nozzle 
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incl'.’.det^.  All  jvubseq’jfint  nosslrs  0-  i.Iir)’-layer  correction, 

ard  the  iaat  two  calibrated,  Math  (.“i  .•  well  as  the  later  M = Z.l^. 

2.75,  and  .^.25),  nozzles  inel’ici;  ccmputarions  to  within  the  t)*  powers. 
Starting  with  the  fourth  nozzle  (M^  '■  3)  closer  control  over  tf’mplate  wavi- 
ness was  initiated  when  it  was  realized  how  significant  this  was  for  the 
final  block.  Ordinates  are  now  spf'cified  to  0.001  i.ich  with  a tolerance  of 
+ 0.005;  the  finished  block  virtually  never  differs  by  more  than  0.0T3  inches. 

11,1  Contour-Frcasure  Distributions 

Fig.  31  illustrates  the  static -pressure  variation  along  the  curved  con- 
tour as  predicted  by  theory  and  measured  with  the  taps  sho«'n  > Fig.  2?. 

The  characteristic  shape  is  that  of  a nearly  linear  decrease  through  the 
minimum  section,  followed  by  a sharp  change  in  slope  at  the  inflection 
point,  and  a rather  gradual  decrease  to  the  exit  plane.  For  the  repre- 
sentative cases,  Mach  1.7,  2.5,  and  3,0  nozzles,  the  agreement  with  ex- 
periment is  good,  but  with  some  noticeable  deviations  downstream  of  the 
inflection  point.  The  indicated  expansions  and  compressions  correspond 
to  measurements  made  cn  the  axis  within  the  test  rhombus  (Fig.  33  b,  c). 

Of  major  interest  is  the  fact  that  the  inflection  po'nt  appears  to  cause  no 
profound  influence  on  the  test-region  flow. 

11,?  Mach-Nu.mber  Calibrations 

Using  the  .aforementioned  pitot  rake  in  combination  with  stagnation 
pressure,  the  local  Mach  numbers  were  measured  in  horiaonUl  planes 
at  y = 0,  + 2 inches  .ind  in  the  vertical  pune  dividing  the  tunnel,  home 
examples  of  lateral  distributions  of  Mach  number  tor  each  nozzle  are 
shown  in  Fig,  32.  Each  such  distribution  has  been  averaged  to  obtain  a 
representatiVw  v„lue  for  a given  axial  position  with  the  results  shown  in 
Fig  iJ  and  tabulated  in  Table  7. 

The  Mach  2 nozzle  (Fig,  53b)  exhibits  an  oscillatory  M rt-atribution 
and  is  the  on.  y case  in  which  the  average  M is  below  the  design  value;  tin 
doubtedly  this  it  due  to  the  lack  of  a viscous  cor  oction.  The  expansion  to 
M = 2.03  at  (x  - I)  = - 3 inches  corresponds  to  the  waviness  at  x = 26 
inches  in  Fig,  21a,  as  do  'he  lesser  perturbations  to  oth-r  waviness  devi- 
ations. 

A visual  indication  c*  the  wavincss  effect  is  shown  in  Fig.  i l for  the 
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Mach  1.7  nozzle.  The  schlieren  photograph  of  I'^ig.  34a  discloc,*.-.  .tiree 
diaturbance  linea  (niarked  by  arrows)  emanating  from  the  upper  -i  'ck, 
Aasuming  these  linea  are  straight,  the  source  of  the  disturbances  were 
found  to  lie  at  the  contour  locations  indicated  by  arrows  in  Fig.  34b.  The 
hump  in  the  w-aviness  curve  at  x = 2<  inches  implies  a too  convex  surface 
(i.e^,  a compression)  which  is  responsible  for  the  decrease  in  M at 
(x  - f)  = - 6 in  Fig.  33b.  Since  the  integral  of  the  waviness  curve  is  pro- 
portional to  the  slope  of  the  contour,  a rough  check  can  be  carried  out  by 
employing  hodograph  angles.  In  this  case  more  than  half  the  decrease 
(from  M = 1. 729  to  1 .711)  in  M at  (x  — f)  = — 6 inches  is  explained  by  the 
area  within  the  waviness  hump.  Of  course,  the  method  of  Section  9 is 
applicable.  Such  correlation  between  the  "boundary  condition,"  measured 
perturbations,  and  photographic  evidence  are  to  be  expected;  however, 
especial  importance  is  attached  to  the  template -waviness  humps,  since 
they  are  indications  of  the  flow  quality  prior  to  constructing  the  nozzle 
blocks. 

It  is  clear  that  for  the  higher  Mach-number  designs  of  2.  5 and  3.0 
the  flow  over-expands  in  the  forepart  of  the  teat  rhombus.  The  compar- 
atively slight  perturbations  superimposed  upon  the  long  wavelength  variation 
are  attributed  to  waviness  in  the  contour,  but  the  main  departure  from 
uniformity  is  dependent  upon  the  order  of  the  series  approximation  em- 
ployed in  the  design. 

Ltcluding  the  higher  order  approximation  yielded  the  calibration 
data  for  the  =3.5  nozzle  shown  in  Fig.  33c.  Unfortunately,  all  of  the 
contour  waviness  was  not  removed,  but  a comparison  with  the  M = 2.  5 
and  3. 0 nozzle  data  shows  that  the  local  overexpancion  common  to  those 
blocks  has  been  eliminated.  Table  7 points  out  that  the  maximum  devi- 
ations (%)  from  an  average  M value  are  best  for  the  M = 1. 5 and  3.  5 re- 
sults; the  very  satisfactory  data  in  the  lower  M instance  is  undoubtedly 
due,  in  part,  to  the  approach  to  one -dimensional  conditions  at  that  M 
level.  The  high  average  M value  for  the  =3.5  nozzle  Average  M = 

3.  55b)  is  a result  of  viscous  con'^iderations  and  will  be  explained  below 
in  those  terms. 
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Axial  'M  Distribution  Along  Axis 
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Sta.tic -Mtagnation  pressure  rstio,  pV Ps 
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Fig.  31  Static -pretiiure  diatributiona  along  nozzle  contour 
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Mach  nuTnber, 
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It  is  natural  to  expect  two-dimensional  flow  no  matter  how  poor  a 
>(> 

design  may  be.  On.  c/iterion  then  for  flow  quality  is  that  the  axial  and 
lateral  variations  be  of  the  same  order.  Comparing  the  percentages 
shown  in  Fig  32  and  Table  7 illustrates  that  at  high  some  imprci-2- 
ment  in  longitudinal  variations  is  still  possible;  at  the  lower  end  of  the 
spectruni,  the  = 1,5  case  has  comparable  deviations  in  both  direc- 
tions. 

Vertical- plane  averages  are  seen  to  be  in  good  agreement  with  the 
data  obtained  in  horizontal  planes.  Decreasing  the  Reynolds  number  by 
a factor  of  approximately  two  alters  the  general  level  by  less  than  1%, 

Ext-nsive  surveys  off  th  j horizontal  center-plane  were  not  completed 
since  it  was  shown  that  the  center-plane  data  may  be  used  to  predict  such 
results  fairly  accurately. 

In  Appendix  111  it  is  shown  that  the  potential  for  symmetrical  flow  is 
given  by 

♦ = f(x-  ftf)  +f(x  + Py)  (11:01) 

where 

0 * - 1 

Then 

♦,  = Mx  - 3y)  + f (x  + 0y)  (11:02) 

and 

♦^(x.O)  = 2f'(x) 

I 

From  the  calibration  dau  obtained  on  the  axis,  f (x)  is  known  as  a pertur- 
bation from  the  average  value.  Therefore,  the  off  centerline  viciatioi. 
may  be  found  from  Fi. (1 1:02).  In  practice,  o..e  need  only  plot  tw- 
replicas  of  the  centerplane-calibration  curve,  .ach  b»i  i-  displaced  un- 


Actually,  the  boundary-layer  growth  on  the  sidewa'ls  ertstes  a 
truly  three-dimensional  situation;  the  evidence  on  hand  shows  that  this 
effect  is  still  masked  by  ither  influences. 
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and  downstream  a distance  0y.  and  average  the  new  curves  at  ea  . 
station. 

11.3  Flow  Inclination 

Regardless  of  design  errors, wavinees,  or  vxocous  effects,  the  • . i - 
zontal  and  vertica*  midplanes  are  symmetry  planes  ^or  the  flow.  .rly 
exception  to  this  would  be  caused  by  differential  waviness  on  the  twt  jek- 
I halves.  Figs.  35  and  36  illustrate  the  axial  variation  of  flow  inclina'=  \r 

the  same  fashion  as  the  previous  M figures.  The  averajic  inclinatior  , ' 
the  order  of  0.1  degree)  in  each  case  was  assumed  to  be  zero,  zinct 
wedge>setting  accuracy  in  pitch  was  t 0. 1 degree  for  a given  set  of  dsta 
along  a plane.  Positive  signs  refer  to  the  usual  positive  angle  of  attack 
and  side  slip  conventions  as  would  be  experienced  by  a model. 

Flow  inclinations  within  a band  of  'f  0. 1 degree  along  the  symmetry 
planes  were  found  to  be  present.  The  inclinations  on  planes  offset  2 inches 
from  the  horizontal  midplane  for  the  Mach  3 nozzle  (Fig.  35c)  are  in 
qualitative  agreement  with  the  M distribution  of  Fig.  33c.  The  same  is 
' true  of  the  M s 2. 5 data.  Stream  lines  diverse  and  converge  in  accord 

with  the  local  expansions  and  contractions,  and  arc  parallel  at  relative 

e 

maxin.'uns  and  minimums.  Control  over  the  M distribution  will  thus  in* 
sure  satisfactory  directional  results. 

Examples  of  the  lateral  variation  of  flow  inclination  appear  in  Fig.  36. 
As  might  be  expected,  the  results  are  similar  to  the  axial  variations.  The 
I shaded  cUta 'points  apply  for  the  first  calibration  conducted  with  M - 2 

blocks,  at  which  time  no  screens  were  present  in  the  upstream  stilling 
section.  After  installing  two  2q  screens,  the  open  circle  data  were  nb* 
tained.  The  screens  are  credited  with  disrupting  the  effects  of  two  right* 
angle  bends  in  the  tunnel  circuit  Just  ahead  o.'  the  stilling  section.  All  sub* 
sequent  data  were  taken  with  the  screens  in  place. 

ll:d  Boundary*Layer  Data 

A few  typical  bounds ry*layer  profiles  ar-:  ct  spared  with  s 1/T  power* 
law  variation  in  Fig.  37.  The  displacement  thickness  growth  on  the  paral- 
lel and  curved  boundaries  is  shown  in  Fig.  38.  The  sidewall  centerline 


IJl 


WADC  TR  54*2  9 


Flow  Uiclination.  desreea 


Not. 

J.5 


0 

A 

D 

V 


Wedge 

Hor. 

I 

I 

♦ 


Vert. 

i 


(RN/Fl)'*  2. 

3.97  0 

1.76  0 

3.97  -- 

1 . 76 


1 I 

i I 

0.5  - 

^6 — 3 — cr— 0 — j 

I 

-0.5  -- 


I 


H 

I 

-T ^ Q 0 <2 ^ ^ J -t 


0.5  U 

I 


*-  -A  - - T^- 


C 


-0.5 


^ ■ O ii  L'  D O-  D-  U C)  LI 

I 

I 


I 

fl  S L_ 


-0.5  r- 


20 


Dlnuncc  from  exit  plane,  (x-1),  ii<chei  (pocitive  dowi>«tr«ain) 

_-I 1...  ._] I i 1 

-12  -8-4  0 4 3 




- 16 


Fig.  35  (Concluded) 
(d)  M = 3.  5 nosilc 


135 


WADC  PR  54-279 


f'low  inclinAtioD 


. •ill  I ■ 


I f. 


■ - 0.  5 
• 0,5 

'i 

r-0.5 

I 

I 

r 0.5 


«>  I 
V .. 

>< 


« I 

■«  [--0.5 


I I 

' I 


No  Screens 

t . ‘ 


M = 1 . ■? 


M = 2.0 


0.5 


0 

— Ci- «•  n ^ 

1 

6 0 " 

M = 2.5 

0.5 

! -i  t i i 

‘ : ’ 

0,5 

1 1 

• * 1 

0 

i 1 . ‘ ' 

M = 3.0 

0.5 

0.5 

■ » t • * ♦ » * 

i , 1 ‘ i 

i 1 

* * * 

0 

-0.5 


<^-  J . - ,y  Y-(S  > (.  ci..,.- ., 


I 


1 1 


M = 3.5 


L'terel  distance  from  center  of  tunnel  (inches) 


L ...1 lI  1 

- l?  -3 


I . 

4 


.1  ... 

0 


. i . 

4 


fig,  3h  Spanwise  distribulic’is  of  flow 
inclinations  in  the  test  sertion 


12 


DC 


\^An(:  1 H 54-279 


Non-diineA«ional  diatance  from  boundary,  y/6 


137  WADC  TR  54  279  * 


OiaplAcement  thickness,  £ . inches 


0,40 


C.36 


0.3?, 


0.28  U- 


0.24 


Theory  (Ref*.  34  35) 


0.20  L— 


■ / 


• 

Cxp. 

1 

1 

Contour 

i 4 

' ■ 

/ 1 

n 

Sidewall 

1 

!0 

1 

1 

‘ 

i 

! 



. 

0 

' 

r 

i 1 

1 

i 

t 

1 

1 

1 

/ 

! 

1 

i 

1 

j 

i 

_• , . 

■ j 

i 

; , T 

. ; 

1 

‘1 


0. 16 


• / 


‘"t 


Exit  Plane 


n.08 


0.04 


! 1- 


r 


Throat 


‘ ■--« 


/ 

i 

i 


1.0 


1.4 


i'.'. 

l.S  2.2  2.6  3.0 

Oesifn  Mach  number, 

Fig.  38  (Concluded) 

(b)  Contour 


' t--. ' 

3.4 


3.8 


W.^.DC  TR  54. 279 


tOI  X (XV/  9V) 


9 r 


O Theory 
• Erp, 


C Contour 


1 . , ...... 

Deeign  Mach  number  ^ ^ 

j 

0 ■ • _ , -i . — I , , . . \ . 

l.O  1.4  I b l.z  2.6  3.0  3.4 

f'ig-  39  Over-ail  rate  of  growth  of  diapUcement  thick- 
neaa  (experimental)  from  throat  to  exit  plane 


WADC  TK  54-279 


I AO 


1 


No '.3}? 

.Symbol 

I 1 

1.5 

0 

1.7 

t '■ 

2.0 

a i 

i 1 

2.5 

7 ! 

i 

3.0 

0 

1 

3.5 

o 

1 

Contour 

0 

- / 

Sidewall 

tf 

/ 

> 6 

Sidewall 

• 

y j ' 

' N = 7 


■ 


■ K - i 


1 

/ V 

' 

y • ' iJ7 

K?/ 

7 

• 

. .fj 

y.j' 

. 

/ 

u;  ' / J 

y * 

9/ : '■  9 


C,08  ^ 


i -> 


, ' M 

V 'rK 

N = 

V#  v'*  ' . 

• ▼.  ■ 

4 

*• 

,<  c 

N = 

Loc»t  M«ch  number.  M 


0.6  :.0  L4  i.8  2.^  2 b 3 0 3 4 

Fig.  4 a Comparison  of  « xpi'rimontal  data  yid  ihcory 
for  boundary- layer  parameter*,  6 /6  and  O/b 


’.VADC  I'R  S4-i:7'.> 


Shape  parameter 


5.  4 1 


5.0 


4.6 


Nozrle 

1.5 
1,7 
2.0 

2.5 
3,0 

3.5 

Contour 
Sidewall 
Sidewall  ^ 


Symbol 

0 

& 

a 

V 

0 

Ck 

0 

d 


N = / /j' 


/' 

VV-r 


/7,N  = . 


I // 


4.2 


<0 

II 


3,8 


3.0  r 


2.6 


A. 



/A 


■U. 


[ 

1 

i i 

1 ..  . 



1 V , , 

• ' \'l  ' 

i ..1  // 

-1 

„ ! 

I 

L_  -4- 

' 1 

! 

i r'l  r 

> i n// 

! . ; l . 

t 

u 

I 

I 

1 

j 

1 

• // 

! / f 

i 

t 

! 1 

i ’ 

f 

r 

1 ■“ 

( : ' 

j 

i"' 

2.2 


1.8 


1.4 


.N 


0,6 


, • * »* 

V • 

X. 

1.0 


O*!. 

>■  "I 

, tCf' 


I 


I l.ocel  Mach  number,  M j 

! i ' 1 

1.4  1.8  2.2  >.6 


3.0 


Fif.  t'Jb  Comparison  of  experimental  da-»  and  liu'ory 
boundary>Uyer  parametrrs.  suape  factor 


J 4 

f.T 

H* 


WADC  TR  b4-2VV 


142 


growth  of  6 is  parabolic  in  nature  and  therefore  does  nuc  conform  in  de- 
tail to  the  predictions  shown  in  Fig.  19.  However,  the  over-all  rates  of 
growth,  A 5^ /ax,  are  in  fair  agreement.  In  Fig.  38b  the  initial  and  final 
0 values.  assumt;d  and  computed  '*eapectively,  are  depicted  by  open 
circles  for  each  nozzle.  The  dashed  line  indicates  the  trend,  but  no  exact 
continuity  is  implied,  since  the  nozzles  vary  ivith  respect  to  physical 
length,  Reynolds  number  basis  (i.e.,  Po),  and  Shaded  points  indicate 
measured  data  and  the  agreement  is  reasonably  good.  Over-all  rates  of 
growth  from  Fig.  38b  are  plotted  in  Fig.  39  and  again  compared  with  pre- 
dicted values. 

34  35 

As  a further  check  on  the  assumptions  of  the  Tucker  analysis, 
ratios  of  measured  6*/6,  and  0*/6,  and  6*/d*  (=  H*,  the  shape  parameter) 
are  compared  with  theory  in  Fig.  40a, b.  Adjacent  to  each  point  there  ap- 
pears N estimated  from  the  best  straight  line  through  the  velocity  profile 
on  a log-log  plot.  Considering  the  possible  error  in  determining  6,  the 
results  indicate  a satisfactory  assumption  of  a power-law  profile.  Since 
6 is  not  reqxiired  by  the  shape  parameter,  its  comparison  is  perhaps  more 
relevant.  Along  the  contour,  the  agreement  is  good  with  N ® 7 for 
1<  M<  3,  although  the  sidewall  dato  appears  to  increase  at  a faster  rate 
corresponding  lo  lesser  inverse  exponents  N. 

Although  neither  the  exact  distribution  of  4*  along  the  boundaries  nor 
a precise  over-all  rate  of  growth  was  predicted  for  all  nozzles,  the  gen- 
eral calibration  results  yield  average  Mach  numbers  in  the  test  rhombUs 
which  are  remarkably  close  to  the  design  values.  The  exception  is  the 
Mach  3.  5 nozzle  which  was  overexpanded  by  approximately  0. 05  units  of 
M.  This  arose  due  to  a misinterpreUtion  of  the  viscous  daU  available 
during  the  M^  = 3.  5 design  phase.  From  Fi^.  38b,  the  trend  of  the  experi- 
mental poir.ts  from  - 1. 5 to  - 3 .'.ppcerc  to  indicate  that  the  Tucker 
analysis  un-*erestimate8  the  growth  rf  4 for  higher  pressure  gradients. 

As  a coimtermeasure,  the  boiaidary-layer  cc-..«rtatiou8  for  the  Mack  3.  5 
case  were  carried  out  using  the  Tucker  analysis  to  determLn  the  local 
rates  of  growth  and  were  then  altered  linearly  to  conform  with  the  experi- 
mental trend.  The  6*  measurements  in  the  Mach  3.  5 nozzle  show,  how- 
ever, that  the  theory  is  applicable  at  the  higher  M ch  numbers  aud  that 
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the  correction  introduced  a needleee  over  expans  ion, 

11:5  Combination  y^zales 

When  the  design  Mach  number  approaches  unity,  the  nozzle  geo.netry 
approaches  a one -dimensional  configuration  for  a given //h,p.  It  is  knsvm 
that  for  one -dimensional  flow  the  slope  requirement  gives  way  to  an  ordi- 
nate requirement.  This  suggests  the  poeeible  use  cf  distinct  nozzle-block 
halves  to  establish  supersonic  flow  at  other  than  the  fixed  design  value  and 
thus  to  increase  the  tunnel  utility.  Of  course,  it  is  not  known  beforehand 
that  suitable  uniform  flow  conditions  wi,,!  result  from  such  a combination, 
but  the  ease  with  whirh  some  measurements  may  be  made  obviates  an 
analysis  by  the  method  of  characteristics. 

A Mach  1.5  nozzle  block  and  a subsonic  nozzle  block  were  combined 
as  a set,  with  the  results  shown  in  Fig.  41.  The  theoretical  prediction 
was  here  based  upon  inviscid,  one -dimensional  flow,  and  the  data  repre- 
sents an  average  of  5 pitot  tube  readings  spanning  the  center  4 inches  of 
the  tunnel  width  (see  M = 1.35  schlieren  photograph  in  Fig.  42).  ''ertical 
gradients  in  Mach  number  amounting  to  0.01  per  inch  are  present  with 
this  configuration.  With  a combination  of  a Mach  1.71  block  and  a sub- 
sonic contour,  a single  measurement  was  made  at  the  center  of  the  exit 
plane.  The  Mach  number  was  1.44  as  compared  to  the  prediction  of 
1.48. 

Such  combination  nozzles  prove  of  value  for  tests  which  require 
only  a sample  of  the  total  air  flow  through  the  tunt«el  as  in  the  case  c£  dif- 
fuser-inlet programs. 

1 1 ; 6 Concluding  Remarks 

Consideration  of  the  calibration  results  and  the  design  procedures 

) 

has  indicated  the  following  main  points: 

1 . The  Friedrichs  method  has  proven  satisfactory  for  supcrr'..nir. 
nozzle  designs  in  the  range  1.5  < M < 3.5.  Specifically,  ^ nozzle  gen- 


Based  tq>on  the  contraction  ..tnalysis  of  Appendix  II  \‘ith  an  inclined 
plane  extended  downstream. 
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crating  fun'  lior  of  the  form  h = 1 -f  and  3.  4 < f/h^  < 4. 2 was  employed. 

2.  For  \iach  nunbers  h.gher  than  approximately  2,  it  ??  necessary  tc 
consider  series  expar.sions  to  within  order, 

3.  Wavina.ss  of  the  nozzle  contour,  as  opposed  to  design  procedures.. 

10  the  main  factor  which  induces  the  relatively  small  wavelength  Mach- 
number  perturbations  in  the  test  region.  Sufficient  care  shown  in  template 
fabrication  is  decisive  in  eliminating  such  effects. 

4.  The  presence  of  a curvature  discontinuity  in  the  streamlines  in- 
duces no  serious  consequences  upon  the  flow  quality. 

5.  Boundary-layer  corrections  in  accord  with  Tucker's  analysis  for 
the  growth  of  the  viscous  layer  and  on  a correct  mass-flow  basis  serve 

to  insure  a proper  Mach-nuniber  level  in  the  test  region.  Although  the  ex- 
perimental growth  is  not  in  agreement  with  theory  all  along  the  sidewall 
centerline,  over-all  rates  of  growth  for  the  displacement  thickness  are 
satisfactory.  ' 
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APPENDIX  1 

DERIVATION  OF  COEFFICIENTS  IN  FRIEDRICHS  METHOD 

The  following  analysis  is  applicable  to  an  inviecid,  thermally  non- 
conducting, homogeneous  gas  which  obeys  the  perfec  . gas  equation  of 
state:  p = pRT.  The  flow  through  the  nozzle  is  assumed  to  be  steady, 
iscnti'opic,  and  irrotational. 

Let  the  dimensionality  of  the  flow  be  denoted  by  ^ so  that  r - ? for 
two-dimensional  flow  and  ^ = 3 for  axially  symmetric  flow.  As  usual, 
^ and  i)i  designate  the  potential  and  stream  functions,  respectively;  but 
the  working  variables  for  the  equipotential  and  ntreamlines  are  (|,t;) 
defined  by 


f ,w. 


4,  = 

The  governing  equation*  arising  from  the  conditions  of  continuity  and 
irrotationality  for  the  stream  function  are 


pq(cose)  y^~' 


= _ pq(,ine)  y^ 


’od  for  the  poteniiai  function. 


q *m9 


q cose 

Reversing  the  dependent  and  independent  variabljs,  the  (cllowing  i» 
obtained 


i53 
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ay  _ 4. 


(cos  f?) 

a|  pq  ' 


8x 

■jjT  -—I (mn  6) 

94(  pq  ' 


SV  " q 


8x  _ COB  a 

^ ~ q 

Now  introduce  the  area>ratio  function 

and  the  (4,q)  coordinate  syjtem  from  £q.(I;01). 


|^  = h(h3  CO 
*’’1  \ Yl 


. 9x  di}» 


5^  ^ f = 5ja| 


8*  . q ,,  ex  dt 

CroBB  differentiating  F-n,  (I-n?)  and  (1:08)  bo  ar  to  eliminate  x and  , 
and  HimplifyinR,  reaultB  in 


® (aU 
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q 00  0 

q ^ ^ 


For  the  axiaily  symmetric  case  - 3)  Eqs,  (l;07a),  and  (I;0B)  fuinish 
h,  q,  and  y.  However,  fcr  the  two-dimensi''nal  case  - 2),  only  Eqs. 
(1:08)  are  needed.  This  seems  reasonable  on  the  grounds  that  the  area 
in  the  latter  case  varies  linearly  with  y;  whereas  in  the  axia.lly  symmetric 
case,  the  dependence  is  quadratic  in  nature. 

Assuming  x,  y,  q.  and  6 as  in  Eqs.  (4.07)  through  (1:10}  and  substi- 
tuting into  the  proper  equations  mentioned  abo’'0,  permits  the  coefficients 
of  powers  of  q to  be  compared.  The  results  have  already  been  given  in 
Eqs.  (4: 11)  through  (4:15). 

In  a similar  fashion  the  quantities  F,  (j,  and  H are  determined.  Since 
the  design  characteristic  is  at  all  points  directed  at  the  Mach  angle,  a , to 
the  flow  direction,  it  is  described  by 


dy 


= tan  (0  - o) 


This  relation  may  be  formally  expanded  in  terms  of  |^.  q)  and  h and  M to 
yield  the  form 


df,  1 1 + r + fliVi'l  + r ’'4'  + flty,'  + y,'  [P,  + 1 j 

I . - •'*  -J  i 

W ■ 1 dq  i y,  + + ty,  _ 2x,0,  q'  + j i (1: 1") 

. ) y , . 5y,  - 4x,d,  - ^x,  t d,  , " j-  . 

. '1 

' '^y,  - 2.'|0,)  q«>  ! 


Wh^re  f(  M)  and  r,(Ml  art  defined  after  Eqs,  (4;  17'.  Comparing  t'.qs.lMO) 
and  (4;  16)  yields  the  va'uej  indicated  for  F C,,  ,*nJ  H ni  Eqs.  (4: 1 7), 
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appendix  n 

DESIGN  FOR  A TWO-DIMENSIONAL  CONTRACTION  SECTION 

„ , , ._j 1.  ■a  and  fl,  rKfipectivelv.  'ri  the 

Consider  a souici,  a.ivi  m *'  ‘ 

hodograph  plane  (Fig. 43).  The  streamlines  in  the  pl/sieal  plane  then  cor- 
respond to  segments  of  circular  arcs  in  the  hodograph  plane  and  the  physi- 
cal representation  is  as  shown  in  Fig.  43.  which  it  is  seen  may  be  used  as 
a contraction  section  for  a two-dimensional  tunnel.  Shaded  portions  in  tne 
two  planes  correspond. 

Let  the  velocities  at  b’  and  A be  b and  a.  respectively,  and  let  F*  = 

40 

<t>  + i4);  then 


F*  <w)  = C [ln(u  - b)  - ’n(w  - a)  j 


(11:01) 


where  C is  a cc.aatant  and  J r (u  - > v)  is  the  complex  conjugate  velocity. 
In  the  physical.  * = x + iy.  plane 

, , (‘  i i dF 


F/t  . 

a e - 0 


(ll.-V) 


^ + C|--^)  Inib-ae*"^^)  + constant 


2 - X + i V = 


* + C R In  b - a |co8  ^ + i sin 


(11:03) 


ln[b-ae^/'^  (cos^tisin^jjj  | 

t-  R an.-  I denote  that  the  r.al  anu  imaginary  parts  o'  hr  ni,t,.r.v. 
logarithni  are  Vo  be  taken.  Assuming  the  coi  ■ . l ol  iniegration  vanishes 
and  using  the  pr:ncipal  value  for  the  logariiht.i,  i .e  coordin.it.  of  ,hv 
streamlincB  reduce  to 
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>”6  ■ 


.!■ 

sin^ 


til  b 
cos  r ~ a 


b -^/C 


Duf  to  the  circular  arcs  which  lie  outside  oi  the  circle  centered  on  A B 
in  the  hodograph  plane,  the  streamlines  in  the  physical  plara  exhibit  a 
repetitive  nature.  Therefore,  the  range  of  portraj-al  in  the  a-plane  is 
restricted. 

As  an  illustrative  example,  the  streamliaes  for  a 1: 1 contraction 
(a  2,  L ■ !,  C = 1)  have  been  computed  and  are  shown  in  Pig.  44,  The 
coordinates  of  Eq.(U;04)arv:  in  this  case 


= 4>  - ^ In  r 4e*f  e*^  - cos  t(/)  + ij 


y - 4i  _ i arc  un  T — 

I Z cos  4i  - c' 


(11:05) 


and  as  "*■  00.  y -•  {'I'/ 2)  and  as  ^ -«o,  y *•  {t}*  A constant  velocity 

is  achieved  quite  rapidly  as  evidenced  by  the  virtually  straight  equipo* 
tential  line  <^  = 3 of  Fig.  44, 

Of  turthcr  interest  are  those  portions  of  the  contraction  streamlines 
having  a favorable  pressure  gradient,  which  in  effect  is  assured  by  a 
monotonically  increasing  velocity  distribution.  This  condition  is  obviously 
nm  fulf  I'..'.!  ilcr.g  the  ^ streamline,  h.it  the  applicable  region  maybe 
found  easily 

F ir  the  desired  uionotonr  velocity  distribution.  D |ci|  /d^  )i  0. 

From  t.q,  .'iI.C;) 

r4e*(e*  -cosj.)  , 

j 

le’^lr^  --  Zcosi|i)  t ' J 


aiul  so 


3 1 , ♦ 

ITT  e 


cos  ill  ( 1 » 2e^ ') 


I 1 4e^{e^  - COB 41)  I;  !e*^(c^  - .ccom)’)  ♦ '■  * ! 

I I 1 I i ' 


(11:07) 


•vAUt;  ii(  •'  l i'.vi 


r 


when  either 


or 

3e^  — c08  4'(^  - 0 


(11:08) 


The  forinet  cotte.pond.  to  the  coo.ant  velocity  at  - » the  latter  has 
he  a added  to  Fig.  44  as  a dashed  lia.  and  divide,  the  flow  regime  mto 
iacteasing  and  decreasing  velocity  sections.  The  most  ontward  stream- 
line  with  a favorable  pressure  gradient  is  ^ ■ 

Although  the  analysis  applies  to  an  incompressible  fluid  the  usual 
compressible  correction,  may  be  applied.  The  method  was  success- 
fully used  in  the  design  of  a subsonic  nosrle  insert  for  the  test  section  at 

theNSL.  Operations  have  been  carried  out  between  Mach  numbers  of 

0.55  and  0.85  with  these  blocks,  the  upper  value  being  a function  of  speci 
fic  models  with  regard  lo  blocking. 


IS') 
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I 

Phytical  Plan*  ! 


Fig.  I ' Pli  .■•ical  and  hoit':';<raph  planra  (or  contractio.  arialyii* 
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THE  EFEECT  OF  NON-UNIFORM  FLOW  UPON  STABILITY  DATA 

Assume  that  on  a segment  of  the  nozzle  axis  there  exists  a linear 
variation  of  M,  so  that  = U = k = constant,  ar.I  in  addilton  that  the 

XX  X 

flow  is  symmetrical.  From  the  linear  wave  equation,  witli  = M*  - 1. 

= f,(x-^y)  + fjix  + fly)  (111:01) 

and  since  (Kx.y)  = ^(x,  - y)  it  follows  that  fj  = t,  . Therefore, 

•t*  = ^ + (x  + 3y)*j  = + 3^y*j  (I1I;02) 

and  on  the  axis; 


= kx 
X 

♦y  = 

The  flow  inclination  adjacent  o the  axis  is 


(111:03) 


(11104) 


and  so  the  effective  angle  of  attack  of  an  airfoil  located  a distance  1 1 
(jivisi'.ive  fo'^wAvdl  frorn  the  centi  r of  rotation  becomes 


The  true  lift-cuivc  slope  is  then 


for  a given  component  of  the  model. 


{I1I:0^' 


'lll.OM 
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Ihe  chung.'.  in  center  sf  pressure  location,  due  to  the  M gradient, 
can  be  estimated  trom  the  above  relations.  For  an  incremenf  in  lift  coef- 
ficient on  one  of  t^e  surfaces,  the  shift  of  center  of  pressure  (positive 
forward)  is 


where  4 is  the  distance  between  the  component  and  the  ovei  -all  center  of 
pressures.  From  Eq.  (111:06) 


and  so  Eq.  (111:07)  reduces  to 


tot. 


which  implies  that  lor  a positive  M gradient  (diverging  flow)  the  true 
center  of  pressure  lies  aft  of  the  measured  position,  and  vice-versa  for 
a negative  gradient. 
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(H=  1 +e') 


Table 


1 Potential -Flew  Nozzle  Coordinate*!  Mach-Nitinbe: 
Variation 


a) 

= 1.500  , = 0. 150 

167 

h) 

= 1.712  . = 0. 194 

173 

c) 

2.250  . = 0 

173 

d) 

M^=  2.500  , Ti^-- 0,200 

187 

e) 

M^  = 2.750  . = 0,160 

190 

f) 

0.000  . n^  = 0 150 

200 

g) 

M^=3.250  . 11^=0.140 

202 

h) 

Mj=3.5vy0  , 

214 
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a)  1.500 

111 

b)  M^=.1.7U 

229 

r)  - 2.250 

231 

d)  M^=  2.500 

234 
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lil 

i)  r 3.001 

24. 

g)  3 250 

243 

h)  ' 3.500 

1 1.3 

CoeCicients  in  Scrica  Exj^anaicnc  ior  x y.6,  and  rj/*^ 
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lii 
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x^ti)  ; - 1.0200  < t si  3 1250 

MO 

d)  y,U)  . 

i,(U  . - l.02CO^  (,(■  . ).>.50 

339 

0,U)  . - 0.2000;..  [ < 3 1250 

368 
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Table  1 

Potential-Flc^’  Nossle  Coordinates  and  Vlach-Number  Variation 
(a)  14^  * 1.500.  m = 0.150,  (6  < tj) 


i 

X 

y 

M 

«• 

. o o s o 

- 

.0046673 

. 1 4 9 9 9 1 4 

1 

.0202 

* 

. O 1 o o 

- 

.0097750 

. 1 4 9 9 9 0 3 

1 

.0156 

— 

. O 1 s o 

— 

. O 1 46624 

. 1 4 9 9 9 6 7 

1 

.0099 

.0200 

- 

. O 1 93496 

. 15  0 0 10  6 

1 

.0043 

. O 2 S O 

- 

.024437  1 

. 15  0 0 3 2 0 

.9966 

— 

.0300 

- 

.0293244 

. 15  0 0 6 0 6 

,9932 

- 

.0400 

- 

.0390966 

.1501406 

.982  1 

.0300 

- 

.0468722 

. 15  0 2 307 

.9711 

• 

.0600 

- 

.0586431 

. 1 5 0 3 9 0 5 

.9602 

* 

.0700 

- 

.0684 173 

. 1 5 0 5 5 97 

.9490 

— 

.0600 

> 

.078 1 865 

. 15  0 7 5 9 2 

.9366 

— 

.0900 

— 

.0679586 

. 1 5 0 9 6 8 2 

.9260 

. 1 O O O 

- 

. O 9 7 7 2 7 5 

.1  5 1 2 4 69 

,9174 

— 

. 1 1 O O 

— 

. 1 0 7 4 9 5 1 

. 15  1 5 3 5 2 

.9069 

.12  0 0 

— 

.1  1 7 2 6 1 1 

. 15  19  5 3 2 

.6965 

— 

.13  0 0 

- 

. 1 270256 

. 1 5 2 2 0 0 8 

.6662 

— 

.14  0 0 

. — 

. 1 367683 

. 1 5 2 5 7 7 9 

.6760 

— 

.13  0 0 

- 

.1465491 

. 1 5 2 9 8 4 6 

.6659 

- 

.16  0 0 

. 1 563078 

. 1 5 3 4 2 0 8 

.6559 

.17  0 0 

- 

, 1 660645 

. 1 5 3 0 8 5 9 

.6456 

.16  0 0 

- 

.1 756168 

. 15  4 3 6 1 7 

.6366 

• 

.19  0 0 

- 

. 1 655707 

. 1549062 

.6263 

.2000 

«■ 

. 1 953200 

. 1 5 5 4 6 0 2 

.6166 

.2100 

- 

.205067 

. 1 5 6 0 4 4 

.6070 

.2200 

- 

.214610 

. 15  6 6 5 6 

. 7 9 7 6 

— 

.2300 

- 

.22455  1 

. 157296 

.7862 

. 2 ’ O O 

- 

.234269 

, 1 5 7 9 6 9 

.7769 

,2500 

- 

.244023 

. 1 5 8 6 7 0 

. 7 0 9 6 

, 2 6 O C 

> 

,2  53755 

. 15  9 3 9 9 

.7605 

«• 

.2700 

- 

.263482 

. 16  0 15  6 

.7515 

.2600 

- 

.2  732  36 

. 1 6 0 9 4 6 

.7426 

,2900 

- 

.262926 

, 161763 

.7337 

,3000 

.292643 

. 16  2 6 0 9 

.7250 

.3100 

- 

.302355 

. 16  3 4 6 4 

. 7 1 04 

.3200 

- 

.3 12063 

. 16  4 3 6 8 

.70  76 

,3300 

— 

.32  1 766 

. 16  5 3 2 1 

.8994 

.3400 

- 

.3  3 1 4 66 

. 16  6 2 6 3 

.6910 

.3300 

- 

.341160 

, 1 6 7 7 4 

.6627 

.3600 

- 

.350650 

, 1 8 2 9 4 

.6745 

.3700 

- 

.300535 

, 1 6 9 3 . , 2 

.6083 

— 

.3600 

.3702  15 

. 1 7 0 4 2 0 

.6565 

,3900 

- 

.379890 

. 17  15  2 6 

,6506 

«• 

,4000 

- 

,3695  60 

.172661 

.6426 

.. 

,4100 

- 

,3992  24 

, 1 7 3 6 2 

.6350 

.4200 

- 

.406663 

. 1 7 5 0 1 6 

.0274 

— 

,4  300 

- 

,416536 

. 1 7 6 2 3 7 

. f 1 9 9 

.4400 

- 

.428163 

. 1 7 7 4 6 6 

. t : 1 2 4 

— 

.4300 

- 

.437625 

. 1 7 6 7 6 3 

.6051 
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Table  1 (Continued) 

(a)  = 1.500.  = 0.150.  U < t^) 


X 

y 

u 

- 

.^600 

- 

. 4 4 7 4 6 0 

. 16  0 0 6 9 

.5976 

- 

.<700 

- 

. 457069 

.161404 

,5905 

- 

. < Pi  O O 

- 

.4667  1 2 

. 16  2 7 6 7 

.5636 

- 

.■4900 

- 

. 476326 

.16  4 15  6 

,5766 

- 

.5000 

- 

. 4 6 5 9 3 6 

. 165577 

.5697 

- 

,5100 

- 

. 4 9 5 5 4 0 

. 167025 

.5626 

- 

.5200 

- 

.505  1 36 

. 16  6 5 0 1 

.556  1 

- 

.3300 

- 

.514725 

. 19  0 0 0 5 

.5495 

- 

.5400 

-• 

. 524307 

. 19  15  3 7 

.5429 

- 

.5500 

- 

. 5 3 3 6 6 

. 19  3 0 9 7 

.5364 

- 

.5600 

- 

. 543449 

. 19  4 6 9 

.5300 

- 

.5700 

- 

. 553006 

. 19  6 3 0 

.5237 

- 

.5600 

- 

. 562560 

. 19  7 9 4 

.5175 

- 

.5900 

- 

.5721  04 

. 19  9 6 2 

,5114 

- 

.6000 

- 

,56  1 640 

.20132 

,50  53 

- 

.6100 

- 

.591  1 66 

.20304 

.4993 

- 

.6200 

- 

.600666 

.20460 

.4934 

- 

.6300 

- 

.610199 

,20656 

,4675 

- 

.6400 

- 

.6  1 9702 

,20639 

.4612 

.6500 

- 

,629196 

.21023 

.476  1 

- 

.6600 

- 

.63666  1 

.21 209 

.4705 

- 

.6700 

- 

.6461 56 

.21399 

.4650 

- 

.6600 

- 

, 6 5 7 6 2 5 

.21591 

.4596 

- 

,6900 

- 

.667064 

.21765 

.4542 

- 

.7000 

- 

.676533 

.21963 

.4469 

WyjJC  TR  54-279 


168 


Table  1 (Continued) 

(a)  = 1.500.  = 0.150,  (e  < Sj) 


X 

y 

M 

. o o o o 

- .0000924 

. 1 5 0 0 1 8 2 

1 

.0269 

,00  50 

.0048675 

. 1500049 

1 

.0326 

. C>  1 o o 

.0097750 

. 1500396 

1 

.0363 

.0150 

. O 1 46624 

. 1500707 

1 

,0440 

.0200 

. O 1 9 5 4 s a 

. 1 5 0 10  9 3 

1 

.0497 

.0250 

.02443  7 1 

. 1 5 0 1 5 5 4 

1 

.0555 

.0300 

.0293244 

. 1 5 0 2 0 9 0 

1 

.0613 

.0350 

.0342  1 1 3 

.1502701 

1 

,067  1 

, O -4  O O 

.0390986 

. 1503367 

1 

.0729 

.0-450 

.0439655 

.1504148 

1 

.0767 

,0500 

. O 4 8 6 7 2 2 

. 1504965 

1 

.0646 

,0550 

.0537588 

. 1505896 

1 

.0905 

,0600 

.0586451 

. 1506885 

1 

.0964 

,0650 

.0635313 

. 1507948 

1 

,10  2 3 

0 7 0 0 

.0684  173 

. 1509066 

1 

.10  8 2 

0 7 5 0 

. O 7 3 3 0 3 0 

.1510300 

1 

.114  1 

o a O O 

.0761 885 

.1511590 

1 

.12  0 1 

o a 5 o 

,0830737 

. 151 2955 

1 

.12  6 1 

0 9 0 0 

.0879586 

.1514395 

1 

.13  2 1 

0 9 5 0 

.0928432 

,15  15  9 12 

1 

.13  6 1 

1 o o o 

. O 9 7 7 2 7 5 

.1517504 

1 

.14  4 1 

10  5 0 

.1026115 

.1519172 

1 

.15  0 2 

1 1 O O 

.1074951 

.1520915 

1 

.15  6 2 

115  0 

.1 123783 

. 1522735 

1 

.16  2 3 

12  0 0 

.1  1 7 2 6 1 1 

. 1524630 

1 

.16  6 4 

12  5 0 

.1221436 

. 1 5 2 6 6 0 2 

1 

.17  4 5 

13  0 0 

. 1 2 7 0 2 5 6 

. 1526649 

1 

.16  0 6 

13  5 0 

.1319071 

. 1536772 

1 

.16  6 6 

1^00 

. 1 3 6 7 8 8 3 

. 1532972 

1 

.19  2 9 

1-450 

,141^689 

. 15  3 5 2 4 8 

1 

. 1 99  1 

15  0 0 

. 1 4 6 5 4 9 1 

. 1537599 

1 

.2053 

15  5 0 

.1514287 

. 1540026 

1 

.2115 

16  0 0 

. 1 563078 

. 1542532 

1 

.2177 

16  50 

.1611864 

. 1 5 4 5 1 1 3 

1 

.2239 

17  0 0 

. 1 6 6 0 6 4 5 

, 15  4 7 7 7 0 

1 

.2302 

■'.7  5 0 

. 1 7 0 9 4 19 

. 15  5 0 5 0 3 

1 

.2365 

1 a O O 

.1 756168 

. 15  5 3 3 1 3 

1 

.2427 

16  5 0 

. 16  0 6 9 5 0 

. 1 5 5 6 2 0 0 

1 

.2-490 

19  0 0 

. 1 6 5 5 7 0 7 

.1559163 

1 

.2553 

19  5 0 

. 1 9 0 4 4 5 7 

. 15  6 2 2 0 3 

*1 

.2616 

2 0 0 0 

.1953200 

. 15  6 5-20 

1 

.2679 

2 0 5 0 

2001937 

. 1 5 6 6 5 1 3 

1 

.27^3 

2 10  0 

2 L 5 0 6 6 6 

,1371763 

1 

.2607 

2 1 50 

2099389 

.1575131 

1 

.267  1 

2 2 0 0 

2 14  8 10  4 

. 15  7 8 3 5 5 

1 

.2934 

2 2 5 0 

2196812 

. 1 5 6 2 O 3 S 

1 

.2998 

2 3 0 0 

2245512 

. 1565634 

1 

.3063 

2 3 5 0 

2294205 

. 1 5 6 9 2 9 0 

1 

.3127 

2 4 0 0 

2342890 

. 15  9 3 0 2 2 

1 

.3191 
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Table  1 (Coatinued) 

(a)  Mj  = 1.500,  T,^  = 0.150.  (§  < 


6 

X 

y 

M 

,2450 

2391 566 

. 1596639 

1 

3 2 5 6 

,2500  ^ 

2 4 4 0 2 3 4 

. 1600719 

1 

3 3 2 0 

2 5 1 9 e e 7 

2459590 

. 1602266 

1 

3 3 4 6 

2 ei  o o 

,23373 

. 16  0 6' 

1 

3 4 6 3 

2 6 0 0 

.27320 

. 16  2 5 7 

1 

3 7 4 6 

3 0 0 0 

.29264 

. 16  4 3 9 

1 

4 0 12 

3 2 0 0 

.3  12  0 6 

. 16  6 3 3 

1 

4 2 6 0 

3 4 0 0 

.33147 

. 16  6 4 0 

1 

4 5 5 0 

3 6 0 0 

.35065 

.1  7 0 5 9 

1 

4 6 2 2 

3 6 0 0 

.37022 

. 17  2 9 2 

1 

509  6 

4 0 0 0 

.36956 

. 1 7 5 3 6 

1 

5 3 7 1 

4 2 0 0 

.40666 

. 17  7 9 4 

1 

5 6 4 9 

4 4 0 0 

.42616 

. 16  0 6 5 

1 

5 9 2 9 

4 6 0 0 

.44746 

. 16  3 4 6 

1 

6 2 11 

4 6 0 0 

.4667  1 

. 16  6 4 4 

1 

6 4 9 4 

3 0 0 0 

. 4 6 5 9 4 

. 16  9 5 4 

1 

6 7 6 0 

5 2 0 0 

.5051 4 

. 19  2 7 6 

1 

7 0 6 6 

3 4 0 0 

.5243  1 

. 19  6 12 

1 

7 3 5 6 

5 6 0 0 

. 5 4 3 4 5 

.19  9 6 1 

1 

7 6 5 0 

5 6 0 0 

. 5 6 2 5 6 

.20324 

1 

7 9 4 4 

6 0 0 0 

.56164 

.20700 

1 

6 2 4 1 

6 2 0 0 

.60069 

.21069 

1 

6 5 4 0 

6 4 0 0 

.61970 

.21493 

1 

6 6 4 2 

6 6 0 0 

,63666 

.21910 

1 

9 14  7 

6 6 0 0 

.65763 

.22341 

1 

9 4 5 4 

7 0 0 0 

.67654 

.22767 

1 

9 7 65 

7 2 0 0 

.69540 

.23246 

2 

00  7 9 

7 4 0 0 

.71423 

.23720 

2 

0 3 96 

7 6 0 0 

.73302 

.24209 

2 

0 7 19 

7 6 0 0 

.75177 

.24  7 1 2 

2 

10  4 5 

6 0 0 0 

.77046 

.25230 

2 

13  7 5 

6 2 0 0 ** 

.76914 

.25763 

2 

1 7 i 1 

6273946 

. 7 9604 

.29565 

2 

• 

13  6 0 

^^loAection  point  for  M s 1.50  nosale 

Inf^.ectlon  point  for  M * 3,00  nosale;  if . « 0.150  for  both  M « 1.50  and 
3.00  nozzles,  " 
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Tabic  1 (Continued) 

(a)  = 1.500,  = 0.150,  ((  > Sj) 


e X 


, A ^ 9 7 2 2 3 

.6169710 

.^175 

,61  13210 

.4150 

.6049944 

.4125 

. 5906962 

.4100 

.5924271 

,40  75 

.5061 665 

.40  50 

. 5799746 

.40  25 

.5737910 

,4000 

. 5676353 

.3975 

.5615075 

.3950 

. 5554074 

.3925 

.5493345 

.3900 

. 5432606 

.3075 

. 5 3 7 2 7 0 1 

.3050 

,5312779 

.3025 

.5253 123 

.3000 

.5193731 

.3775 

.5134397 

.3750 

,5075723 

.3725 

.5017106 

.3700 

. 4 9 3 6 7 4 2 

.3675 

.4900631 

.3650 

.4642770 

.3625 

. 4763 156 

.3600 

.4727792 

.3575 

.4070670 

.3550 

.4613791 

.3523 

.453  7 1 33 

.3500 

.4300753 

.34  75 

^ A A A A S 09 

, 3 3 O 

.4366661 

.3425 

] 4332966 

.3400 

.4277302 

.3375 

.4222237 

.3350 

.4167260 

.3325 

.41 12476 

.3300 

.4057921 

.32  75 

.4003525 

.3250 

.3949472 

.3225 

,3695577 

.3200 

.364 1900 

.3175 

.3766436 

.3150 

.3735190 

,3123 

.3662345 

.3100 

.3629330 

.3075 

.3576716 

.3050 

.3324309 

.30  25 

.3  472  106 

.3000 

.3420113 

171 

y 


1 7 6 4 2 13  1 

1 

.5000 

1 7 6 4 2 1 1 

1 

.4972 

1 7 6 4 0 7 1 

1 

.49  42 

17  6 3 6 3 3 

1 

,4911 

1 763497 

1 

,466  1 

1 763066 

1 

.4650 

1762541 

1 

.4620 

176 1924 

1 

.4790 

17  6 12  15 

1 

.4760 

1 7 6 0 4 1 6 

1 

.47  3 1 

1 7 5 9 5 3 6 

1 

.4702 

1 7 5 6 S 5 6 

1 

.4673 

1 7 5 7 4 97 

1 

.4644 

1756354 

1 

,4616 

1 7 5 5 1 2 7 

1 

.4567 

1 753620 

1 

,4559 

1752434 

1 

.4531 

1750966 

1 

,4503 

1 7 4 9 4 2 2 

1 

.4  4 75 

1 747602 

1 

.4447 

1 7 4 6 10  7 

1 

.4420 

1 7 4 4 3 3 6 

1 

.4393 

1 742497 

1 

.4366 

1 740564 

1 

.4339 

1736601 

1 

.4313 

1 736549 

1 

.4266 

1734430 

1 

,4260 

1 732245 

1 

.4234 

1729993 

1 

.4206 

1 727676 

1 

.4163 

1 725300 

1 

,415/ 

1 722660 

1 

.4132 

1720359 

1 

.4107 

1717796 

1 

.4082 

1715179 

1 

.4057 

1712502 

1 

.4033 

1709769 

1 

. 4 O O P 

1 •,*  O C 9 7 5 

1 

. 3 '2  O 5 

1704136 

1 

. "19  6 1 

1701243 

1 

.3937 

1 6 9 6 ^ 6 

1 

.3914 

1 6 P 5 2 S'  a 

1 

.3690 

1692250 

1 

.3667 

16  69  1 3 4 

1 

.3644 

16  6 6 0 1 O 

1 

. 3 H 2 2 

1 6 6 2 6 19 

1 

. 3 7 P P 

1679563 

1 

.37  77 

1676303 

1 

. 3 7 5 5 

1672979 

1 

. 3 7 3 3 
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Table  1 (Continued) 

(a) 

= 1.500,  = 0. 

150.  (e>  ei) 

i 

‘ 

X 

y 

1*. 

, A 1 9 7 2 2 3 

.6169716 

, 1 7 6 4 2 5 1 

1 

.5000 

.4175 

.51  13216 

. 1 7 6 4 2 1 1 

1 

,4972 

.4150 

.6049944 

, 1 7 6 4 0 7 1 

1 

,4942 

.4125 

. 5966962 

. 1763633 

1 

,4911 

, 4 1 C O 

.5924271 

. 1763497 

1 

.466  1 

.40  75 

.5661 665 

. 1 7 6 3 0 6 6 

1 

.4650 

.40  50 

. 5799746 

. 1762541 

1 

,4620 

.40  25 

.5737910 

.1761924 

1 

. 4 7 £;  O 

,4000 

. 5676353 

. 17  6 12  15 

1 

.4760 

.3975 

.5613075 

. 1 7 6 0 4 16 

1 

.47  3 1 

.3950 

. 5554074 

.1759536 

1 

,4702 

.3925 

.5493345 

. 17  5 6 5 56 

1 

.4673 

.3900 

. 5432666 

. 1 7 5 7 4 97 

1 

.4644 

3 ® 7 5 

.5372701 

. 1 7 5 6 3 5 4 

1 

,4616 

« 

. 3 a 5 o 

.5312779 

.1755127 

1 

,4567 

. 3 a 2 5 

.5253  1 23 

. 1 7 5 3 6 2 0 

1 

,4559 

. 3 a o o 

.5193731 

. 1752434 

1 

,453  1 

3 7 7 5 

.5134597 

.1750966 

1 

.4503 

3 7 5 0 

.5075723 

. 1 7 4 9 4 2 2 

1 

.4  4 75 

3 7 2 5 

.3017106 

. 1747602 

1 

,4447 

3 7 0 0 

, 4956742 

, 1 7 4 6 1 0 7 

1 

.4420 

3 5 7 5 

.4900631 

. 1 7 4 4 3 3 6 

1 

.4393 

3 6 5 0 

. 4642770 

. 1742497 

1 

.4366 

3 6 2 5 

.4765156 

. 1 7 4 0 5 6 4 

1 

.4339 

.3600 

.4727792 

. 1 7 3 6 6 0 1 

1 

.4313 

3 5 7 5 

.4070670 

, 1 7 3 6 5 4 9 

1 

,4266 

.3550 

.4613791 

. 1734430 

1 

.4260 

.3523 

.4557153 

. 1732245 

1 

.4234 

.3500 

.4500753 

. 1 7 2 9 9 9 3 

1 

.4206 

. 3 7 5 

.4444569 

.1727676 

1 

.4163 

« 

3 4 3 0 

4366661 

. 1 7 2 5 3 0 0 

1 

, 4 ■»  5 7 

3 4 2 5 

. 4 3 3 2 9 66 

. 1722660 

1 

.4132 

3 4 0 0 

.4277302 

. 1720359 

1 

.4107 

3 3 7 5 

.4222237 

.1717796 

1 

.4062 

.3350 

.4167260 

.1715179 

1 

.4057 

3 3 2 5 

.41 12476 

,1712502 

1 

.4033 

, *4  ™ — ■ 

.3300 

.4057921 

. 1 7 0 9 7 6 9 

1 

.4009 

3 2 7 5 

.4002525 

, 1 -7  O C 9 7 5 

1 

. U '2  O 5 

.3250 

. 3949472 

, 1 7 0 4 1 3 6 

1 

. 3 9 6 1 

.3225 

,3695377 

.1701243 

1 

.3937 

3 2 0 0 

.3641900 

. 1 6 9 6 ^ 6 

1 

.3914 

.3175 

.3766436 

. 1 6 9 5 2 S'  6 

1 

.3690 

3 15  0 

.3735190 

, 1 6 9 2 2 5 0 

1 

.3667 

3 12  5 

,3662345 

,1669134 

1 

.3644 

3 10  0 

.3629330 

. 16  6 6 0 1 O 

1 

.3622 

« 

3 0 7 5 

.3576716 

, 1 6 6 2 P 1 9 

1 

.3799 

• 

,3030 

.3524309 

. 16  7 9 5 6 3 

1 

.3777 

.30  25 

,3  472  106 

. 16  7 6 3 0 3 

1 

. 3 7 5 •::> 

.3000 

.3420113 

, 1 6 7 2 9 7 9 

1 

. 3 7 3 3 
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Table  1 (Coniintted) 

(a)  Mj  » 1.500.  1,^  > 0.150,  ((  > fcj) 


i 


. 29  7S 

.3368321 

.2950 

.3316732 

.2925 

.3265342 

.2900 

.3214153 

.2575 

.3163162 

.2850 

.3112367 

,2825 

.3061769 

.2800 

.3011364 

.2^73 

.2961 153 

.2750 

.2911  135 

. 27  S3 

.2861307 

,27  00 

.281 1 670 

.2675 

.2762221 

.2650 

.2712961 

.2625 

.2663889 

.2600 

.2615002 

.2575 

,2566302 

.2550 

,2517786 

.2525 

.2469455 

y 

M 

. 1669613 

( 

.3711 

. 1666206 

1 

.3669 

. 1662760 

1 

.3666 

. 1659274 

1 

.3647 

. 1655751 

1 

.3626 

. 1652190 

1 

.3605 

. 1648595 

1 

.3584 

. 1644965 

1 

.3564 

. 1641301 

1 

.3543 

. 1 6 3 7 6 0 6 

1 

.3523 

. 16  3 3 8 7 9 

1 

.3503 

. 1 6 3 0 1 2 3 

1 

.3463 

. 16  2 6 3 3 8 

1 

.3464 

. 1622525 

1 

.3444 

. 16  1 8 6 86 

1 

.3425 

. 16  14  8 2 3 

1 

.3406 

.1610936 

1 

.3367 

. 16  0 7 0 2 5 

1 

.33  66 

. 16  0 3 0 9 3 

1 

.3350 
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Table  1 (Cootinued) 

/b)  - 1.712,  = 0.194,  (6<  6j) 


e 

0  0 5 0 
O 1 O O 
O 1 50 
0 2 0 0 
0 2 5 0 
0 3 0 0 
0 3 50 
O A OO 
O A SO 
0 5 0 0 
O 5 S O 
0 6 0 0 
0 6 5 0 
O T O O 
0 7 5 0 
0 6 0 0 
0 6 5 0 
0 9 0 0 

0 9 5 0 

1 O O O 
10  5 0 
1 1 O O 

1 1 50 
12  0 0 

12  50 

13  0 0 

13  5 0 

14  0 0 

14  5 0 

15  0 0 

15  5 0 

16  0 0 

16  50 
■•700 

17  50 
16  0 0 
16  50 
19  0 0 
19  5 0 

2 0 0 0 
2 0 5 0 
2 10  0 
2 15  0 
2 2 0 0 
2 2 5 0 
2 3 0 0 
2 3 5 0 
2 4 0 0 
2 4 5 0 

173 


y 

M 

19  3 9 6 

1 

0 3 9 

19  3 9 7 

1 

0 3 3 

19  3 9 6 

1 

0 2 6 

19  3 9 7 

• 

0 2 2 

19  3 9 9 

1 

0 16 

19  4 0 1 

1 

O 1 O 

19  4 0 6 

1 

0 0 5 

19  4 10 

999 

19  4 15 

9 9 4 

19  4 2 1 

9 6 6 

19  4 3 0 

9 6 2 

19  4 3 6 

9 7 7 

19  4 4 7 

9 7 1 

19  4 5 7 

9 6 6 

19  4 6 9 

9 6 0 

19  4 6 1 

9 5 5 

19  4 9 4 

9 4 9 

19  5 0 6 

9 4 4 

19  5 2 4 

9 3 6 

19  5 3 9 

9 3 3 

19  5 5 6 

9 2 6 

19  5 7 4 

9 2 2 

19  5 9 3 

9 17 

19  6 13 

9 12 

19  6 3 4 

9 0 7 

19  6 5 5 

9 0 1 

19  6 7 6 

6 9 6 

19  7 0 2 

6 9 1 

10  7 2 7 

6 6 6 

19  7 5 2 

6 © O 

1 9 7 7 6 

6 7 5 

19  6 0 6 

6 7 0 

19  6 3 4 

6 6 5 

19  6 6 4 

6 6 0 

19  0 9 4 

6 5 5 

••9925 

6 5 0 

1 9 5 7 

6 4 5 

19  9 9 0 

6 4 0 

2 0 0 2 4 

6 3 5 

2 0 0 5.* 

6 3 0 

2 0 0 9 5 

6 2 r 

2 0 13  2 

6 2 1 

2 0 17  0 

6 16 

2 0 2 0 6 

6 1 1 

2 0 2 4 6 

6 0 6 

2 0 2 6 6 

6 0 2 

2 0 3 3 0 

7 9 7 

2 0 3 7 2 

2 0 4 1 6 

7 9 2 

7 6 7 
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X 

0 0 4 6 1 16 
0 0 9 6 2 3 6 


- 

. o 

1 4 4 3 5 

- 

. o 

19  2 4 7 

- 

. o 

2 4 0 5 9 

- 

. o 

2 6 6 7 0 

- 

. o 

3 3 6 6 1 

- 

. o 

3 6 4 9 2 

- 

. o 

4 3 3 0 3 

— 

. o 

4 6 114 

- 

. o 

5 2 9 2 4 

- 

. o 

5 7 7 3 4 

- 

. o 

6 2 5 4 3 

- 

. o 

6 7 3 5 3 

- 

. o 

7 2 16  1 

- 

. o 

7 6 9 7 0 

- 

. o 

6 17  7 6 

- 

. o 

6 6 5 6 5 

— 

. o 

9 13  9 2 

- 

. o 

9 6 19  9 

- 

. 1 

O 1 O O 

- 

, 1 

0 5 6 1 

- 

. 1 

10  6 2 

- 

. 1 

15  4 2 

. 1 

2 0 2 2 

- 

. 1 

2 5 0 2 

- 

, 1 

2 9 6 3 

- 

. 1 

3 4 6 3 

- 

. 1 

3 9 4 3 

- 

, 1 

4 4 2 3 

- 

, 1 

4 9 0 3 

- 

. 1 

5 3 6 2 

- 

. 1 

5 6 6 2 

. 1 

6 3 4 2 

. 1 

66  2 1 

- 

. 1 

7 3 0 1 

- 

. 1 

7 7 6 0 

- 

. 1 

6 2 5 9 

• • 

. 1 

6 7 3 6 

mm 

. 1 

92  1 7 

> 

. 1 

9 6 9 6 

- 

. 2 

0 17  5 

- 

. 2 

0 6 5 3 

> 

. 2 

113  2 

- 

. 2 

16  10 

- 

.22069 

- 

.22567 

- 

.23045 

- 

.2352  2 

Table  1 (Continued) 

(b)  = 1.712,  Hd  = 0-194,  (e  < ^i) 


i 

X 

V 

/ 

M 

.2500 

. 2 

•4000 

.20460 

7 6 3 

. 2 *=5  S O 

- 

. 2 

4 4 7 6 

,20505 

7 7 6 

.2600 

— 

. 2 

4 9 5 5 

.2055  1 

7 7 3 

•• 

.2650 

- 

. 2 

5 4 3 3 

.20596 

7 6 9 

.2700 

. 2 

5 9 10 

.20646 

7 6 4 

.2750 

. 2 

6 3 6 7 

.20695 

7 6 0 

_ 

.2600 

— 

. 2 

6 6 6 3 

.20  745 

7 5 5 

.. 

. 2 6 S O 

* 

. 2 

7 3 4 0 

.20796 

7 5 1 

.. 

.2900 

— 

. 2 

7 6 17 

,20647 

7 4 6 

.. 

.2950 

«• 

. 2 

6 2 9 3 

.20900 

7 4 2 

.3000 

- 

. 2 

6 7 6 9 

.20953 

7 3 6 

WADC  TR  54-279 


174 


1 


Table  1 (Continued) 


(b)  • 1.712.  M 0.194,  (t  < ej) 


% 

o o o o 

Q 

■a 

X 

o o o 2 5 a a 

"X 

y 

. 1940550 

1 

• 

0 4 5 

O 1 o o 

0 0 9 5 2 3 0 

. 1 9 4 O V 

1 

• 

0 5 7 

0 2 0 0 

0 19  2 5 

.19  4 15 

1 

• 

0 5 5 

0 3 0 0 

0 2 6 5 7 

. 19434 

1 

« 

0 5 0 

0 4 0 0 

0 3 5 4 9 

. 19  4 5 2 

1 

• 

0 9 2 

O S O O 

0 4 5 1 1 

. 19475 

1 

• 

10  4 

O fi  O O 

0 5 7 7 3 

. 19  5 0 2 

1 

« 

115 

0 7 0 0 

0 5 7 3 5 

. 19  5 3 3 

1 

• 

12  5 

o a o o 

0 7 5 9 7 

. 19557 

1 

• 

14  0 

0 9 0 0 

0 5 5 5 9 

. 19  5 0 5 

1 

• 

153 

1 o o o 

0 9520 

. 19  5 4 5 

1 

* 

155 

1 1 o o 

10  5 5 1 

. 19  5 9 5 

1 

• 

17  5 

12  0 0 

115  4 2 

, 19  7 4 5 

1 

• 

19  0 

13  0 0 

1 2 5 0 2 

. 19  7 9 9 

1 

• 

20  3 

14  0 0 

1 3 4 5 3 

. 19  5 5 5 

1 

• 

2 15 

15  0 0 

1 4 4 2 9 

. 19920 

1 

» 

2 2a 

1 a o o 

1 5 3 5 2 

. 19  9 6 5 

1 

• 

2 4 1 

17  0 0 

1 5 3 4 2 

.20055 

1 

• 

2 5 4 

1 a oo 

1 7 30  1 

.20131 

1 

• 

257 

1900 

1 5 2 5 9 

. 20  209 

1 

» 

25  0 

20  0 0 

19217 

.2029  1 

1 

• 

29  3 

2 10  0 

2 0 17  5 

.20377 

1 

• 

30  5 

2 2 0 0 

2 113  2 

.20455 

1 

e 

320 

2300 

2 20  59 

.20552 

1 

• 

333 

2 4 0 0 

2 3045 

.20551 

1 

• 

34  5 

2 5 0 0 

2 400  0 

.20753 

1 

• 

35  9 

2 5 0 0 

2 4 9 5 5 

.20570 

1 

• 

37  3 

2 7 0 0 

2 59  1 0 

.2095  1 

1 

• 

3 5 7 

2 a O O 

2 555  3 

.21095 

1 

• 

4 0 0 

2 9 0 0 

2 7 5 1 7 

,21215 

1 

• 

4 14 

3 0 0 0 ^ 

2 5 7 5 9 

.21  335 

1 

• 

4 25 

3 0 4 7 1 

2 9 2 15 

.21397 

1 

• 

43  44 

bflection  point  for  M ■ 1.712  nossle 
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Table  1 (Continued) 

(b)  = 1.712,  = 0.194,  (e  > ej) 


$ 

X 

y 

11 

, = .39077 

.95444 

.26171 

1 

. 7 1 20 

.5650 

.93788 

.26167 

1 

.7049 

.5800 

.92369 

.26160 

1 

.6988 

.5750 

.90966 

.26150 

1 

.6927 

.5700 

. 89566 

.26133 

1 

.6868 

.5650 

.68164 

.261  12 

1 

.6809 

.5600 

. 868  1 3 

.26090 

1 

.6750 

.5550 

. 6 5 4 5 1 

.26061 

1 

.6692 

.5500 

.8410  1 

.26029 

1 

.6634 

.5-450 

. 62765 

.25995 

1 

.6576 

.5-400 

.81435 

.25955 

1 

.6520 

.5350 

.80121 

.259  1 3 

1 

.6463 

.5300 

.788  1 6 

.25866 

1 

.6407 

.5250 

.7752  2 

.258  18 

1 

,6352 

.5200 

. 76237 

.25765 

1 

.6297 

.5150 

. 74962 

.25708 

1 

.6242 

.5100 

. 73699 

. 25650 

1 

.6188 

.50  50 

. 7 2 4-46 

.25587 

1 

.6135 

.5000 

.71202 

.25522 

1 

.6081 

.-4  9 50 

. 6 9967 

.25454 

1 

.6029 

.4900 

.6874  1 

.25383 

1 

.5977 

.4850 

.67527 

.253  1 O 

1 

.59  25 

.4600 

.66322 

.25234 

1 

.58  74 

.4750 

.65124 

.25154 

1 

.58  23 

.4700 

.639  3 7 

.25072 

1 

.5773 

.4650 

.62759 

.24969 

1 

.57  23 

.4600 

.61589 

.2490  1 

1 

.5673 

.4550 

.60428 

.24814 

1 

.56  24 

.4500 

. 5 9 2 7 6 

.24721 

1 

.5576 

.4450 

.5613  1 

.24628 

1 

,5528 

.4400 

. 56996 

.24534 

i 

, 5 4 6 0 

.4350 

. 5 5 8 7 2 

.24436 

1 

.54  33 

.4300 

. 54753 

.24337 

1 

.53  86 

.4250 

.53643 

. 24  234 

1 

.5340 

.4200 

.52540 

.24 132 

1 

.529  4 

.4150 

.51446 

.24026 

1 

.5249 

.4100 

.50360 

. 23920 

1 

.5204 

.4030 

.49233 

.23811 

1 

,5159 

.4000 

.4821  1 

. 23  700 

•; 

.5114 

.3950 

,47149 

.23589 

1 

.5071 

.3900 

. 4 6 0 9 5 

. 2 3 4 *'  5 

1 

.50  26 

.3650 

.45047 

.33361 

1 

. 7 9 6 1. 

.3800 

. 4 4 0 0 8 

.23245 

1 

.4942 

.3750 

.42973 

.23120 

1 

.49  00 

.3700 

.41947 

. 23009 

1 

.4658 

.3650 

. 4 .0  9 3 1 

.22  69  1 

1 

.4617 

.3600 

.79919 

.22770 

1 

.4776 

.3550 

.3891 5 

.22649 

1 

.4735 

.3500 

.37919 

.22528 

1 

.4695 
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Table  1 (Continued) 

(b)  « 1.712,  1,^  « 0.194,  (e  > fcj) 


9 

X 

3 «4  50 

.35930 

3-400 

.359-49 

3 3 50 

.3-4973 

3 3 0 0 

.3-4006 

3 2 50 

.33046 

3 2 0 0 

.32091 

3 1 50 

,31 144 

3 10  0 

.30204 

3 0 5 0 

.2927  1 

y 

M 

2 2 4 0 4 

1 

• 

4 6 5 5 

2 2 2 C O 

1 

• 

4 6 15 

2 2 15  6 

1 

• 

4 5 7 6 

2 2 0 3 2 

1 

4 5 3 7 

2 19  0 7 

1 

• 

4 4 9 6 

2 17  6 1 

1 

» 

4 4 6 0 

2 16  5 5 

1 

• 

4 4 2 2 

2 15  3 0 

1 

• 

4 3 6 4 

2 14  0 4 

1 

• 

4 3 4 6 
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T&ble  1 (Continued) 

(c)  = 2.250,  = 0.200,  (g  < fij) 


X 

y 

u 

- .0150 

- .0146814 

.2000307 

1 .0339 

- .0200 

- .0194752 

.2000353 

1 .028  1 

- .0250 

- .0242748 

.2000499 

- ,0300 

- .0290715 

; 2 O O O 7 4 T 

- .0350 

- .0338883 

.200  109  1 

- .0^00 

- ,0386420 

.200 1 536 

1 .0051 

- .0450 

- .0434617 

.200206  1 

- .0500 

- .0482583 

.2002725 

- .0500 

- .0578510 

.20043  1 1 

,0825 

- , O T O O 

- .0674430 

.2006  294 

- .0500 

- .0770339 

.2009672 

.9602 

- .0900 

- .0666236 

.20  1 1 446 

- . 1 o O O 

- .0962  1 18 

.2014613 

.9383 

- . 1 1 O O 

- .1057983 

.2018174 

- .12  0 0 

- ,1  153827 

.2022128 

.9168 

-.1300 

- .1249649 

.2026473 

-.1400 

- .1345446 

.2031210 

.6958 

- .15  0 0 

- .1441216 

.2036337 

- . 16  0 0 

- .1536956 

.204 1854 

.8750 

- .17  0 0 

- .1632663 

.2047760 

- .16  0 0 

- .1  728336 

.2054055 

- .19  0 0 

- .1823973 

. 2060737 

- .2000 

- .1919570 

, 2067606 

.8349 

- .2100 

- .2015125 

.2075260 

- .2200 

- ,2 1 10637 

.2063101 

- .2300 

- .2206102 

.209  1326 

- .2400 

- .2301  516 

.2099935 

.7962 

- .2500 

- .2396884 

.2106927 

- .2600 

- .2992196 

.21  1 630  1 

- .2700 

- .2567453 

.2126057 

- .2800 

- .2662652 

.2136194 

.7592 

- .2900 

- .2777791 

.2148711 

- .3000 

- .2872868 

.2159608 

- ,3100 

- .2967860 

,21 70663 

- .3200 

- .3062a-'6 

.2  18  2 5 3 5 

.7236 

- .3300 

- .3157702 

.2194565 

- .3400 

- .3255207 

.2206971 

- .3  500 

- ,3347239 

.22 19753 

- .3600 

- ,3441895 

.2232909 

.6900 

- .3700 

- .3536473 

.2296436 

- .3600 

- .3630971 

.226034  1 

- .3900 

- ,3725367 

- .4000 

- .3619718 

.2269262 

.6577 

- .■4100 

- .3923963 

.2304276 

- .4200 

- ,400  6 1 20 

. 23  1 S 664 

- .4300 

- .4102166 

.2335419 

- .4400 

- .4196159 

.2351541 

.6269 

- .4500 

- .4290036 

.23660*0 

- .4600 

- ,4383617 

. 2 3 6 4 8 6 5 
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Table  1 (Continued) 

(c)  = 2.250,  = 0.200,  ($  < ^j) 


X 

y 

.■4  700 

- .4477499 

.2402106 

. 4 fl  O O 

- .4571079 

.2419690 

.5977 

.4300 

- .4^^4557 

. 2437637 

.5000 

- .4757929 

.2455946 

.5100 

- .4651  193 

.2474619 

.5200 

- .4944346 

. 2 4 9 3 6 5 0 

.5696 

.5300 

- .5037392 

.2513041 

.5400 

- .5130322 

.2532790 

.5300 

- .5223  137 

.2552697 

.5600 

- .5315635 

. 2 5 7 3 3 6 0 

5 4 3 4 

.5700 

- .5406413 

.2594179 

.5600 

- .5500670 

.2615351 

.5900 

- .5593204 

. 2 6 3 6 6 7 7 

.6000 

- .5665412 

. 2656756 

.5164 

.6100 

- .5777494 

. 2680965 

.6200 

- .5669446 

.2703565 

.6300 

- .5961  266 

. 2726494 

.6400 

- ,6052956 

.2749771 

.4947 

.6500 

- .6144510 

.2773394 

.6600 

- .6235926 

.2797364 

.6700 

- .6327207 

.2621678 

. 6 S O O 

- .6416346 

.2646336 

.4722 

.6900 

- .6509343 

.267 1336 

.7000 

- .6600  196 

.2696677 

.7100 

-.6690903 

.2922356 

.7200 

- .6761 463 

.2946376 

.450  1 

,7300 

- .6671674 

.2974736 

,7400 

- .6962135 

.300 1431 

,7500 

- .7052242 

.3026461 

,7600 

- .7142195 

.3055625 

.4309 

7 7 0 0 

- .7231993 

.3033522 

7 6 0 0 

- . 7321632 

.31 1 1550 

7 9 0 0 

- .7411  1'*2 

.3139909 

6 0 0 0 

- .7SOO'<31 

.2166596 

.4119 

6 10  0 

- . 7569566 

.3  1 976  1 4 

6 2 0 0 

- .7676560 

,3226957 

6 3 0 0 

- .7767406 

,3256625 

6 4 0 0 

- . 7656064 

..^2666  1 6 

.4939 

6 5 0 0 

- .7944554 

.33 16933 

6 6 0 0 

- ,6032673 

.3347570 

6 7 0 0 

- .6121019 

.33765  -7 

6 6 0 0 

- .6206992 

.3409604 

. 3 7 6 3 

6 9 0 0 

- .6296790 

,3441397 

Q O O O 

- .636441  1 

.34  7330  7 

9 10  0 

- .6471654 

. 3 5 0 5 5 3 2 

9 2 0 0 

- .6559117 

,353607  » 

.3609 

9 3 0 0 

- .6646199 

3570922 

9 4 0 0 

- .6733099 

.3604063 

9 S O O 

- .6619615 

.3637555 
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i 

- . 9600 

- .9  700 

- .9000 

- .3900 


Table  1 (Continued) 

■ 2.250,  a 

0.200.  (e  < 4j) 

X 

y 

0906345 

.367 1 335 

099  2 669 

.3705421 

9076644 

.37396 1 3 

9 10  4 6 1 1 

.3774509 

If 
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Table  1 (Continued) 

(c)  a 2.250,  a 0.200,  ((  < ^j) 


i 

X 

y 

M 

o o o o 

- .0002921 

.2000768 

1 

,0002 

0 12  5 

.0116973 

.200 1842 

1 

.0663 

0 15  0 

.0140954 

.2002 1 32 

1 

.0693 

O 1 75 

.0164931 

.2002446 

1 

.0723 

0 2 0 0 

. O 1 8 8 9 0 7 

.2002786 

1 

.0753 

0 2 5 0 

.0236656 

.200  d S 4 

1 

.0813 

0 3 0 0 

.0284802 

.2004402 

1 

,0673 

O " 5 O 

.0332744 

.2005360 

1 

,0933 

0 4 0 0 

.0380682 

.2006420 

1 

,0994 

0 4 5 0 

.0428615 

.2007560 

1 

,10  5 5 

0 5 0 0 

.0476544 

.2006842 

1 

.1116 

0 5 5 0 

0 6 0 0 

.0524467 

.0572384 

.20  10205 
.20  1 1 670 

1 

.12  3 9 

0 6 5 0 

0 7 0 0 

,0620  295 
.0668200 

.2013237 
.20 1 4905 

1 

.13  6 3 

0 7 5 0 

0 6 0 0 

.0716099 

.0763990 

.20 1 6675 
.20 1 6547 

1 

.14  6 7 

0 8 5 0 

0 9 0 0 

.081 1674 
,0859751 

.202052  1 
.2022597 

1 

.16  13 

0 9 5 0 

1 O O O 

.09076  19 
] O 9554  79 

.2024776 

.2027057 

1 

.17  4 0 

.050 

1 1 O O 

.1003330 
.10  5 1 17  2 

,2029441 
,203 1926 

1 

.18  6 7 

1 1 SO 

12  0 0 

. 10  9 9 0 0 5 
. 1 1^6627 

,2034517 

.2037210 

1 

.19  9 5 

12  50 

13  0 0 

. 1 1 9 4 6 4 0 
.1242442 

. 2 0 4 0 0 0 5 
.2042904 

1 

.2124 

13  50 

14  0 0 

. 1 290233 
.1338013 

,2045907 

.2049013 

1 

.2254 

,14  50 
,15  0 0 

.1365781 

.1433537 

.2052223 

.2055536 

1 

.2365 

,15  50 

16  0 0 

. 1 <1  8 1 2 8 1 
. 1529013 

. 209  8994 
.2062476 

1 

. 25  1 7 

1 ' 

,16  50 
.17  0 0 

,1576731 
. 1 624435 

,2066 102 
.3069633 

1 

.2650 

i 1 7 50 
.18  0 0 

.1672126 

.1719802 

.2073668 
. 20  7 6 O 8 

1 

.2763 

.18  50 

1 9 O U 

. 1 767464 
,18  15  111 

.208 1653 
, i.  O 6 5 6 O 

1 

. 9 1 8 

! 1 9 50 
.2000 

] 1910356 

. 2090059 
,2094421 

1 

.30  53 

.20  50 
.2100 

. 1 957957 
,2005540 

.20988^8 
, 2 1 O 3 4 t.  O 

1 

.3163 

.2150 

,2200 

.2053  106 
.2 100655 

.2100139 
.21 12924 

1 

.3326 

.2250 

.2300 

,2148166 
.2 195699 

.21 17816 
.2122814 

1 

,3463 

.2350 

.2400 

,2243  193 
.2290666 

.2127919 

.2133131 

1 

. 3602 
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Table  1 (Continued) 

(c)  = 2.250.  = 0.200.  (g  < g^) 


1 

X 

y 

M 

2-450 

.2336  124 

.2  1 3645  1 

2 5 0 0 

.2365560 

.2143677 

1 

. 3 7-^2 

2 5 5 0 

.2432976 

. .2  1 494  1 2 

2 6 0 0 

.2  46037  1 

.21 55034 

1 

. 3 6 6 2 

2 6 5 0 

.2527745 

.21 60605 

2 7 0 0 

. 2 5 7 5 0 9 6 

.2166664 

1 

,4023 

2 7 5 0 

.2622429 

.21 72631 

2 6 0 0 

.2669736 

.21 76707 

•: 

.4166 

2 6 5 0 

.2717024 

.2  1 64693 

2 9 0 0 

.2764266 

.2191 167 

1 

4 3 0 9 

2 9 5 0 

.2611526 

.2  1 9759  1 

3 0 0 0 

.2656741 

.2204 105 

1 

.4453 

3 0 5 0 

.290593  1 

.22 10729 

3 10  0 

.2953097 

.22 1 7464 

1 

.4596 

3 15  0 

.3000  237 

. 2224309 

3 2 0 0 

.3047352 

.2231265 

1 

4 7 4 3 

3 2 5 0 

.3094440 

.2236332 

3 3 0 0 

.3141502 

.2245510 

1 

.4690 

3 3 5 0 

.3166536 

.2252601 

3 < O O 

.3235543 

.2260203 

1 

.5036 

3-450 

.3262521 

.2267716 

3 5 0 0 

.332947  1 

.2275345 

1 

.5167 

3 5 5 0 

.3376392 

.2263065 

3 6 0 0 

.3423264 

. 2 2 9 0 9 3 9 

1 

.5336 

3 6 5 0 

.3470  1 45 

. 2 2 9 6 9 0 6 

3 7 0 0 

.3516976 

. 2 3 0 6 9 6 6 

1 

.5467 

3 7 5 0 

.3563775 

.2315163 

3 6 0 0 

.3610544 

.232349-4 

1 

.5636 

3 6 5 0 

.3657260 

.2331919 

3 9 0 0 

.3703964 

. 2340460 

1 

.579  1 

3 9 5 0 

.3750655 

.2349117 

-4000 

.3797292 

. 2357669 

1 

.5943 

4 0 5 0 

.3643695 

. 2 3 6 6 7 7 9 

4 10  0 

.3690464 

.2375765 

1 

.6100 

4 1 50 

.3936997 

.2364909 

4 2 0 0 

.3963495 

.2394150 

1 

.6255 

4 2 5 0 

.4029957 

.2403510 

4 3 0 0 

.4076362 

.2412969 

1 

.6412 

4 3 5 0 

.4  1 22  770 

.2422566 

4 4 O *7 

.4  1ci912C 

. 2432303 

4 

1 

.£-370 

4 4 5 0 

,4215432 

.2442140 

4 5 0 0 

.4261 705 

.2452096 

1 

.6730 

4 5 5 0 

. 4307936 

.24621  6 

4 6 0 0 

.4354132 

,24  7 2 3 6 

1 

. 6 6 9 3 

4 6 5 0 

.4400265 

.2432696 

4 7 0 0 

.4446397 

.2493142 

1 

.7052 

4 7 50 

, 4492467 

.2503710 

4 6 0 0 

, 4536494 

.251440. 

1 

.7215 

4 0 5 0 

. 4534479 

.2525216 
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Tabic  1 (Continued) 


(c) 

. Z.250,  . 

0.200,  ii  < ej) 

e 

X 

y 

M 

A e 7 o A & s 

. 4 6 0 3 3 0 6 

. 2529663 

A9  00 

.463042  1 

.2536155 

1 .7400 

<4950 

.4676316 

.2547220 

S O O O 

.4722170 

.2SS6<4  10 

•1  .7545 

5 0 5 0 

.4767977 

.2569727 

5 10  0 

.4613736 

.256  1 1 71 

1 ,7712 

5 150 

. 4 6 5 9 4 5 3 

.2592743 

5 2 0 0 

.4905120 

. 2 6 0 4 4 4 2 

1 .7660 

5 2 50 

. 4 95  O 7 <4  O 

.2616271 

5 3 0 0 

.499631  1 

.2626229 

1 .6050 

5 3 50 

.5041633 

.2640317 

5 a O O 

.506  730  5 

. 2652536 

1 ,6221 

5 4 50 

.5132726 

. 2 6 6 4 6 6 6 

5 500 

.51  7 6097 

.2677369 

1 .6394 

5550 

.5223415 

. 2 6 6 9 9 6 5 

5 5 S O 5 

.52677 

.26633 

1 .6110 

Inflection  point  for  lA  « 2.2S0  noule 

**lnflection  point  for  M » 2.300  nosale;  ti . « 0.200  for  both  M « 2.250  and  2.  500 
noasles. 


lOS 
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Table  1 (Continued) 

(c)  s 2.250,  s 0.200,  ((  > y 


X 

7 

14 

. =1  ,0-tT10T9 

1 .8922079 

.4132871 

2 .2600 

° 1 . O -»  s o 

1 .6846674 

.4192830 

1 .0-400 

1 .8869375 

.4192423 

2 .2421 

1 .0350 

1 .8493124 

.4191566 

1 .0300 

1 .8318105 

.4190324 

2.2311 

1 .0250 

1 .6144306 

.4188639 

1 .0200 

1 .7971709 

.4186542 

2 .2201 

1 .0150 

1 .7800304 

.4184038 

1 , O 1 O O 

1 .7630074 

.4181  124 

1 .0050 

1 .7481010 

.41 77434 

2 .2038 

1 . OO  O O 

1 .7293099 

.41 74147 

2 . 196  4 

. 9 S ‘3  O 

1 .7  126326 

.41 70074 

.9900 

1 .8960681 

.4185627 

.9850 

1 .8796152 

.4180808 

,9800 

1 .8832727 

.4155822 

2 . 17  6 9 

. 9T50 

1 .6470395 

,4150077 

.9700 

1 .8309142 

,4144177 

. 9850 

1 .8148981 

,4137926 

.9800 

1 .5989840 

.4131334 

2 . 1557 

.9550 

1 .5831  788 

.41 24402 

2 , 15  0 5 

.9500 

1 . 587  47  34 

,41  17138 

.9450 

1 .5518729 

.4  1 0 9 5 4 2 

. 9400 

1 .5383  742 

.4101823 

2 . 13  4 9 

.93  50 

1 .5209  768 

.4093384 

. 9300 

1 . 50  58  788 

.4064634 

2 . 12  4 5 

.9250 

1 .4904798 

.4075972 

.9200 

1 .4753787 

.4088606 

2 . 114  2 

.9150 

1 .4603749 

.1057339 

.9100 

1 .4454672 

.4047576 

.9050 

1 .4306549 

.4037523 

2 .099  0 

.9000 

1 .4159368 

.4027  1 82 

2 .0939 

.6950 

1 ,4013125 

.40 16556 

.8900 

1 .3667807 

.4005657 

,8650 

1 ,372“409 

,3994480 

.8600 

1 .3579920 

.3983034 

2 .0738 

.6750 

1 .343T335 

,3971320 

.8700 

1 .3295843 

,3959345 

,8850 

1 .3154836 

.3947  1 12 

.8800 

1 .3014908 

.3934626 

2 . 0 5 4 0 

.6550 

1 .2875651 

,3921866 

2 .049  1 

.8500 

1 ,2737857 

. 3 9 O c 9 0 3 

.9450 

1 .2800317 

. 3 6 O 5 7 8 

.8400 

1 .2483826 

.3882209 

2 .0345 

.8350 

1 ,2320175 

. 3868507 

.8300 

1 . 2 1 9 .7  3 5 8 

.3854573 

2 .0249 

,6250 

1 .2059388 

.3840408 

.8200 

1 .1926195 

.3828020 

2 ,0153 

,8150 

1 .1  7 9 3 8 3 5 

,381  1410 

,8100 

1 .1  662  280 

.3796584 
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Table  1 (Continued) 

(c)  = 2.250,  s 0.200,  <§  > ^j) 


X 

y 

M 

a o 5 o 

1 

.1531524 

.376 1540 

2 

.0010 

a o o o 

1 

. 1 401 560 

.3766286 

1 

.9964 

7 9 5 0 

1 

. 1 272362 

^3750624 

7 9 0 0 

1 

.1 143961 

.3735157 

7 8 5 0 

1 

. 1 O 16353 

.37  1 9 2 C 8 

7 8 0 0 

1 

.066949  1 

.3703221 

1 

.9776 

7-4  50 

1 

.0763366 

.3666956 

7 7 0 0 

1 

. O 6 3 6 0 3 6 

.3670504 

7 5 50 

1 

.0513436 

, 3653659 

7 6 0 0 

1 

.0369574 

.3637030 

1 

.9592 

7 5 50 

1 

.0266346 

.3620016 

1 

.9547 

7 5 0 0 

1 

.0144051 

.3602626 

7 4 50 

1 

.0022375 

.3565436 

7 4 0 0 

.9901416 

.3567916 

1 

.9411 

7 3 50 

.9761 173 

. 3 5 5 O 2 O -A 

7 3 0 0 

.9661 634 

.3532324 

1 

.932  1 

7 2 50 

.9542794 

.3514260 

7 2 0 0 

.9424651 

.3496075 

1 

, t:#  2 3 3 

7 150 

.9307 196 

.34777 1 O 

7 10  0 

,9190425 

.3459  192 

70  SO 

.9074332 

.3440521 

1 

.9100 

7 0 0 0 

,6956913 

.3421702 

1 

,9056 

6950 

.6644163 

,3402735 

6900 

. 6 V 3 O O 7 5 

.3363627 

6 6 50 

.6616646 

.3364376 

6 0 0 0 

. 650  3 6 66 

, 3344994 

1 

.6663 

6 7 5 0 

.6391 740 

.3325475 

6 7 0 0 

.6260254 

.3305627 

6 6 50 

,6169406 

,3266051 

6 600 

,6059191 

,3266152 

1 

,6713 

6 5 50 

. 7 9 4 9 6 0 5 

.3246133 

1 

.6670 

6 5 0 0 

,7640643 

. 2 2 5 9 9 7 

6 4 50 

, 7732300 

,3205746 

6 4 0 0 

.7624571 

.3165366 

1 

.6545 

6 3 50 

. 751 7453 

,3164919 

6 3 0 0 

.7410940 

.31  14346 

1 

.6461 

6 2 5 0 

.730502  7 

.3123676 

6 2 0 0 

.7  1997  1 1 

.3102912 

1 

. 6 3 7 9 

6 1 50 

,7094967 

.3062053 

6 10  0 

, 6-9  9 0 6 5 2 

,306  1 1 C '3 

60  SO 

, 6667299 

.30  4 C.  O 7 2 

1 

.6256 

60  0 0 

, 6764325 

.30  1 6 S 9 

1 

. 6 r 1 5 

5 9 13  O 

.6661926 

.2997766 

5 9 0 0 

. 6560  096 

,2976503 

5 6 50 

.6476636 

.2955169 

5 6 0 0 

.6376 136 

. 2 9 3 3 7 1 

1 

.8054 

5 7 5 0 

,4277994 

, 2 W 1 2 3 1 1 

5 7 0 0 

.6176406 

.2690  7*9  4 

5 6 5 0 

. 6 0 7 9 3 6 7 

. 266  9 2 25 
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Table  1 (Continued) 


(c)  = 2.250. 

e 

X 

.5600 

. 5 9 a O 3 T ^ 

.5350 

.5382923 

.5500 

. 5 7 8 5 5 0 9 

.5-4  50 

. 5 8 8 8 6 2^8 

.5400 

. 5592277 

.5350 

. 5 4 9 6 4 5 1 

.5300 

.5401  146 

.5250 

. 5 3 0 6 3 5 8 

.5200 

.5212084 

.5150 

.51 18318 

.5100 

.5025058 

.5050 

. 4 9 3 2 2 9 8 

.5000 

.4840035 

.4950 

. 4 7 4 8 2 6 6 

.4900 

. 4 6 5 6 9 8 5 

= 0.200,  ( e > Ij) 


y 

M 

.2841607 

1 

.7895 

2825947 

28042^6 

2 V S 2 5 1 2 

1 

.7856 

2760747 

2738957 

2717147 

2695322 

1 

.773© 

2673486 
265 1645 
2629803 

1 

.7583 

2607966 

1 

.7467 

2 5 8 6 1 4 0 
2564329 
2542539 

1 

.7429 
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Table  1 (Continued) 

(d)  = 2.500, 

11^*  0.200,  {i>i/ 

e 

X 

y 

M 

,^=1  .2T93^ 

2 .40765 

.52735 

2 

.5000 

1 . 2 T O O 

2 . 4 <4  9 6 2 

.52  764 

1 .2600 

2 .41054 

.52  733 

2 

.<600 

1 .2500 

2 .37172 

. .52700 

1 .2400 

2 ,33363 

.52637 

2 

.4595 

1 .2300 

2 .29577 

.52566 

1 .2200 

2.25055 

. 52  A BO 

2 

.4392 

1 .2100 

2 .22163 

.52363 

1 .2000 

2 .1  6 5 3 9 

.52259 

2 

.4190 

1 .19  0 0 

2 .1  4 9 2 6 

.52 135 

1 .16  0 0 

2 .1  13  6 6 

.5199  1 

2 

.399  1 

1 . 1 T O O 

2 .07662 

.51  636 

1 .16  0 0 

2 .04403 

.51664 

2 

.3792 

1 .15  0 0 

2 .00967 

.51465 

1 .14  0 0 

1 .97563 

.51267 

2 

.3596 

1 .13  0 0 

1 .9422  1 

.51064 

1 .12  0 0 

1 .9091  0 

.50662 

2 

.3400 

1 . 1 1 O O 

1 .67636 

.50635 

1 . 1 O O O 

1 .64406 

.50366 

2 

.3206 

1 .0900 

1 .61192 

.50141 

1 .0600 

1 .76030 

.49673 

2 

.3013 

1 . O T O O 

1 .74695 

.49603 

1 .0650 

1 .7334  1 

.49456 

1 .0600 

1 .71607 

.49312 

2 

.2621 

1 .0550 

1 .70270 

.49166 

1 .0500 

1 .667  3 6 

.49021 

1 ,0450 

1 .67222 

.46669 

1 ,0400 

1 .65713 

,46712 

2 

.2630 

1 ,0350 

1 .6421  2 

.46556 

1 .0300 

1 .027  1 0 

.46402 

1 .0250 

1 .61226 

.46240 

1 .0200 

1 .59752 

,46075 

2 

.244  1 

1 .0150 

1 .56276 

.479  1 O 

1 . O 1 O O 

1 .56616 

,<774  1 

1 .00  50 

1 .55365 

,47570 

1 . OO  O O 

1 .53925 

.47395 

2 

.2252 

.99  50 

1 .52460 

,47219 

,9900 

1 .51049 

, A r U A A 

,96  50 

1 .49627 

.46662 

.9600 

1 .462  1 7 

, 4 6 6 Ct  1 

2 

,2063 

.9750 

1 .46605 

, 4 6 4 E,  6 

.9700 

1 .45405 

.463  1 I 

.9650 

. 1 , ■*.  4 O 1 4 

. 4 6 1 2 

.9600 

1 ,42637 

.45931 

2 

.16  7 6 

.9550 

1 .41253 

,45740 

.9500 

1 .39661 

.45545 

.9450 

1 .36523 

,45349 

.9400 

1 ,37170 

.45149 

2 

.16  6 9 

.9350 

1 .356  1 6 

.44946 

T 


S««  Tiibl«  1 (e)  lor  coordifiAtet  upitr««nt  of  infloction  t>o*nt. 
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Table  1 (Cmtinued) 

(d)  a 2.500.  a 0.200.  (e  > . 


£ 

X 

y 

.93  00 

1 ,34475 

.44747 

.9250 

1 .33141 

.44542 

.9200 

1 .31622 

.-*^337 

.9150 

1 .30497 

.44 130 

.9100 

1 .29163 

.43922 

.90  50 

1 .27663 

.43707 

.9000 

1 .26566 

.43494 

.0950 

1 .25293 

.43279 

. 0900 

1 .24005 

.43063 

.0650 

1 .22733 

.42645 

.0600 

1 .21465 

.42624 

.6750 

1 .20196 

.42403 

.0700 

1 .16939 

.42161 

.0650 

1 .17692 

.41956 

.0600 

1 .16453 

.41  729 

.0550 

1 .15215 

.41 503 

.6500 

1 .1  3 9 6 5 

.41273 

.6450 

1 .12  7 6 6 

.41044 

.0400 

1 .115  5 7 

.406  1 1 

.63  50 

1 .10  3 4 6 

.40579 

.6300 

1 .09139 

.40345 

.0250 

1 .07943 

.40 109 

. 6200 

1 .06756 

.3967  1 

.0150 

1 .05571 

.39634 

. O 1 OO 

1 .04393 

.39397 

.00  50 

1 .03224 

.39156 

. O O O O 

1 .02064 

.36914 

. 79  50 

1 .00903 

.3667  1 

. 7900 

.99750 

.36429 

.7650 

. 96606 

.36165 

.7  600 

.97470 

.37940 

.7750 

.96334 

.37695 

.7700 

.95207 

,37446 

.7650 

.94092 

.37203 

.7600 

.92979 

.36953 

.7550 

.91666 

.36702 

. 7500 

. 90  764 

.36452 

.7450 

. 6 9 6 7 2 

.36204 

.7400 

. 665  6 7 

.35954 

,7350 

. 674  99 

,35702 

, r 300 

, 664  2 0 

.3545-. 

,72  50 

. 65352 

.35199 

,7200 

. e*"  2 9 O 

. 3 4 9 4 

,7150 

.63227 

. 34693 

7 10  0 

,621 75 

,34440 

, 7 O 5 0 

.61126 

.34166 

70  0 0 

.60092 

.33933 

6 9 50 

.79053 

.33679 

6900 

. 760  2 2 

.33426 

WAOC  TR  54«27«  Ua 


M 

2 . 15  0 2 

2 . 1 3 1 S 

2.11  29 

2 .0943 

2 . 0 7 5 7 

2 ,057  1 

2 . 0305 

2 .0199 

2 .0013 

1 .9025 

1 . 9639 

1 .9492 


TaU*  1 (Coatlmad) 

(d)  = ^.500.  » 0.200,  a > gji 


Z 

.6650 

.7  700  1 

.6800 

. 7 5967 

.6750 

.74971 

.6700 

.73963 

.6650 

.72959 

.6600 

.71972 

.6550 

.70960 

,6500 

. 6 9994 

.6450 

.6901 7 

.6400 

.66049 

.6350 

.67077 

,6300 

.66115 

. 6 2 50 

.65159 

,6200 

.642  1 4 

, 6 1 50 

.63264 

.6100 

.62322 

,60  50 

.61391 

.6000 

.60465 

.3950 

. 5 9 5 3 6 

.5900 

.56616 

,5650 

. 5 7707 

.5600 

. 566  0 3 

.5750 

. 55697 

.5700 

. 54996 

.5650 

.54107 

.5600 

. 53223 

r u 

. 3 3 *1  7 1 

. 3 3>  1 e 1.9264 

.32663 

.32406 

.32  1 S 3 

.31901  1.9076 

.31646 
.31393 
.31  141 

.30666  1.6666 

.30633 

.30362 

.30130 

.29660  1 .6699 

.29629 

.29379 

.29130 

.26664  1.6510 

.26634 
. 263  67 
.26  14  3 

.27699  1.6319 

.27653 

.27406 

.27 166 

.26927  1,6129 
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Table  1 (Continued) 

(c)  hi^  - 2.750.  = 0.160.  {§  < Sj) 


e 

X 

y 

- . O 1 s o 

- .0147312 

.160015- 

- .0200 

- .0196016 

. 1 6 O C 2 7 6 

- .0250 

- .0244724 

. 1600484 

- ,0300 

- .0293430 

. 1600770 

- .0350 

- .0342  135 

, 1601 136 

- .0400 

.0390640 

. 160 1502 

- . O a 50 

- .0439544 

. 16  0 2 10  7 

- .0500 

- .04002<*6 

. 1602712 

- .0600 

- .0585643 

. 1604 160 

- .0700 

- .0683044 

. 16  0 5 9 2 6 

- .0800 

- .0780431 

. 16  0 8 0 10 

- .0900 

- .0877809 

. 16  10  4 1 1 

- . 1 O O O 

~ .0975176 

. 1613129 

- . 1 1 O O 

- .1072529 

. 16  16  16  3 

- .12  0 0 

- .1 169069 

. 16  19  5 13 

- .13  0 0 

- .1267193 

. 16  2 3 1 7 9 

- .14  0 0 

•>  .1364494 

. 16  2 7 160 

- .15  0 0 

- .1461787 

. 163  14  56 

- .1600 

- .1559054 

. 16  3 6 0 6 6 

- .1700 

- . 1 656299 

.1640991 

- .1800 

- .1753520 

. 16  4 6 2 29 

- .19  0 0 

- .1850717 

. 16  5 17  8 1 

- . 20  00 

- .1947867 

. 16  5 7 6 4 6 

- .2100 

- . 20  4 5028 

. 1 66  3623 

- .2200 

- ,2142140 

. 16  7 0 3 13 

- .2300 

- .2239221 

, 16  7 7 1 14 

- .2400 

- .2336270 

, 168  4 227 

- .2500 

• .2433284 

. 169  165  1 

- .2600 

- . 2 530  262 

. 16  9 9 3 6 6 

- .2700 

- .2627204 

. 17  0 7 4 3 1 

- ,2800 

- .2724107 

.1715787 

- .2900 

- .2020769 

. 17  2 4 4 5 2 

- .3000 

- .2917790 

. 17  3 3 4 2 5 

- .3100 

- .3014569 

, 17  4 2 7 0 8 

- .3200 

- .3111302 

. 17  5 2299 

- .3300 

- .3207990 

, 17  6 2 19  8 

- .3400 

- . 3 3 0 4 6 3 0 

, 1 7 7 2 4 0 4 

- .3500 

- .3401  222 

. 17  8 2 9 16 

- .3600 

- .3497763 

. 1 7 9 7 3 8 

» .3700 

- .3594252 

. 1 8 O 4 tv  6 4 

- .3800 

- .3690688 

. 18  16  2 96 

- .39  00 

- . 3 /67069 

. 1 8 2 8 *)  35 

- .4000 

« .3663394 

. 16  4 0075 

- .4100 

- .3979662 

. 16  5 2 4 2 2 

- .4200 

- .407567  1 

. 1 66  50  T 3 

- .4300 

- .4  1 72019 

, 1676027 

- ,4400 

- .4266106 

.169126^ 

- .4500 

- .4  364  129 

. 1904644 

- .4600 

- .4460067 

. 1 9 1 67C  5 

WAOC  TR  644^79  I9C 


M 

1 . o 1 -t 

1 . 009 

. S»  » *7  O 

. 9 6 <4  9 

. 9 < 3 2 

.9218 
.9008 
.8801 
.8598 

. 8 2 O T 

. T8  2a 

. 7 a C O 

.7111 

.8776 

.ease 

.8153 


N in 


Table  1 {Coatiaued) 
tei  . 2.750.  ,1^  - 0.160.  <6  < y 


i 

X 

y 

U 

A 7 OO 

- .4555980 

".193  2869 

A SOO 

- .4651805 

. 1947334 

.5864 

A9  0 0 

- .4747562 

. 1962099 

50  0 0 

- .4843248 

.1977164 

5 10  0 

> .4938862 

. 1992529 

5 2 0 0 

> .5034403 

.2008193 

.5589 

5 3 0 0 

- .5129871 

.2024156 

5^00 

- .5225262 

.2040416 

5 500 

- . 5320  576 

.2056974 

5 6 0 0 

- .5415812 

.2073829 

.5327 

5 7 0 0 

- .5510967 

.2090981 

5 8 0 0 

- . 5606042 

.2108428 

59  0 0 

- .5701034 

.2126171 

80  0 0 

- .5795942 

.21 44208 

.5079 

6 10  0 

- .5890  7 65 

.2162539 

6 2 0 0 

- .5985502 

,2181 164 

6 3 0 0 

- .6080  ISO 

.2200062 

6 <4  O O 

- .6174709 

.2219293 

.4644 

6500 

-.626  91  7 8 

.2238795 

6600 

- . 6363  555 

.2258589 

6 7 0 0 

- . 64578  38 

.2278673 

6 800 

- . 655  2 028 

.2299047 

.4621 

6900 

- .6646121 

.2319710 

7 0 0 0 

- .6740117 

. 23  40863 

7 10  0 

- .6634015 

,236 1902 

7 2 0 0 

- . 692  78  14 

.2383430 

.4410 

7 3 0 0 

- .7021511 

.2405244 

7-100 

- .7115107 

.2427345 

7 5 0 0 

- .7208598 

.2449731 

7 6 0 0 

- .7301966 

.2472402 

.4210 

7 7 0 0 

- ,7395267 

, 2 4 9 5 3 5 7 

7 8 0 0 

- ,7488441 

.2518595 

7 9 0 0 

- .7581507 

.2542  1 16 

8 0 0 0 

- .7674463 

.2565920 

.402  1 

O 1 O O 

- .7767306 

.2590004 

8 2 0 0 

- .7860041 

.2614370 

8 3 00 

- .7952661 

,2839015 

8 4 0 0 

- ,8045166 

. 268  3939 

,3843 

8 5 0 0 

- ,8137556 

.2889(42 

8 6 0 0 

- . 82398  26 

.37 1 4623 

8 7 0 0 

- ,8331983 

.2740341 

8800 

- .8414018 

.2786  115 

.3674 

80  00 

- ,8505933 

.2792725 

90  0 0 

• , 8597738 

.3819309 

9 100 

- .8689397 

.384816% 

9 2 00 

- .6780943 

.2873299 

.3514 

9 3 00 

- ,8873365 

.3900704 

9 4 0 0 

- . 8983880 

.3938380 

9 5 0 0 

- .9054838 

.2956328 
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Table  1 (Continued) 


(«) 

**d  “ 

* 0.160,  (^  < 4j) 

s 

X 

y 

M 

- .960 

O 

- 

.91 45666 

.296454-4 

.3363 

- .970 

O 

- 

.9236776 

".30 13030 

- .960 

O 

- 

.9327556 

.3041765 

- .99  0 

O 

- 

.9-4  1 6 2 0 5 

.3070606 

^BG  TR  M-Jt? 
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Table  1 (Continued) 

(e)  = 2.750,  * 

0.160.  (i<ei) 

e 

z 

y 

u 

.0000 

- .0001  197 

. ^ 5 0 0 2 5 2 

1 .0316 

.0125 

.0120561 

. 1500555 

1 .0465 

.0150 

.01-44912 

. 15  0 10  7 3 

1 .0494 

.0175 

i 0 1 5 9 2 52 

",1601250 

1 .0523 

.0200 

.0  193512 

.1601507 

1 .0552 

.0250 

.024231 1 

. 15  0 2 0 2 1 

1 .0610 

.0300 

.0291 005 

. 15  0 2515 

1 .0669 

.0350 

.0339703 

. 15  0 3 2 9 1 

1 ,0727 

.0-400 

.0355395 

. 16  0 4 0 4 6 

1 .0756 

.0-4  50 

.0437055 

. 15  0 4 5 5 2 

1 .0545 

.0  500 

.0455773 

. 15  0 5 7 99 

1 .0904 

.0550 

.0534457 

. 16  0 5 7 96 

.0500 

.0553  139 

. 15  0 7574 

1 . 10  2 3 

.0550 

.05315  17 

. 15090  32 

.0700 

.0550492 

. 15  10  2 7 1 

1.11  43 

. 0 7 50 

.0729153 

.1511591 

. 0500 

.0777530 

.1512992 

1 . 12  5 3 

.0550 

.0525493 

, 15  14  4 74 

.0900 

.0575 152 

. 15  15037 

1 .13  5 5 

. 09  50 

.0923505 

.1517551 

.1000 

.0972  455 

. 15  19  4 0 5 

1 . 15  0 7 

.10  50 

.10  2 1 100 

. 15  2 12  13 

.1100 

.1059740 

. 15  2 3 10  0 

1 . 15  2 9 

.1150 

.111 5374 

. 16250  59 

.12  0 0 

. 1 1 57  00  2 

.1527120 

1 . 17  53 

.12  50 

.1215524 

. 1529251 

.13  0 0 

.1254241 

.1631465 

1 . 15  7 7 

.13  50 

.1312551 

. 1 533759 

.1^00 

.1351455 

.1535135 

1 . 200  1 

, 1 5 0 

. 1 1 0 0 5 2 

. 16  3 5 5 9 4 

.15  0 0 

. 1 4 5 5 5 4 2 

,1541134 

1 .2127 

.15  50 

. 1 50  7 225 

. 1643756 

.1500 

.1 555500 

. 1646460 

1 .2253 

.15  50 

. 1 504355 

. 1649246 

.1700 

. 1 5520  29 

. 15521 14 

1 .2330 

.17  5 0 

.1 701 401 

. 1 6 5 9 0 e 

.1500 

. 1 750  025 

. 1555096 

1 .2507 

.15  50 

. 1 79  5550 

, 1 5 5 1 r?  1 1 

. 19  0 0 

. 1 547057 

. 1 6 6 « 0 5 

1 .2636 

.19  50 

. 1 595505 

, 1657555 

.2000 

. 1 f 4 4 1 1 3 

. 1671050 

1 .2764 

.20  50 

.1992513 

. 1574494 

.2100 

.204  1 102 

. 1575022 

1 .2594 

.2150 

.20  50  55  2 

. 1551533 

.2200 

.2135052 

, 1 55  5 3 2 

1 .3024 

.2250 

.21^551  1 

.1659102 

.2300 

.2234950 

. 1692951 

1 .3155 

.2350 

.2253395 

. 1595903 

. 2 4 C 0 

.2331525 

, 17  0 0 9 29 

1 .3206 

Ittt 

WAUr  fro 

Table  I (Continued) 

<e)  * 2.750,  = 0.160,  U < 


1 

X 

y 

2 4 5 0 

.2360  24  1 

. 17  0 5 0 3 6 

2 5 0 0 

.2426645 

. 1 7 O 9 2 3 •• 

1 

.3416 

2 5 5 0 

.2477036 

- . 17  1 2 5 0 7 

2 600 

.25254  19 

. 17  1 7 6 66 

1 

. 3550 

2 6 5 0 

.2573767 

. 1722310 

27  0 0 

.2622  143 

. 1726637 

1 

.3663 

2 T 5 O 

.2670466 

.1731449 

2 6 0 0 

.2716617 

. 17  3 6 1 4 4 

1 

. 38  1 7 

2 6 5 0 

.2767134 

. 17  4 0 9 2 4 

2900 

.2615436 

. 17  4 5 7 66 

1 

.3951 

2 9 50 

.2663728 

, 17  5 0 7 36 

3 0 0 0 

.2912004 

. 17  5 5 7 69 

1 

.4066 

3 0 5 0 

.2960266 

. 17  6 0 6 6 6 

3 10  0 

.3006513 

. 1766069 

1 

.4222 

3 1 50 

.3056746 

. 17  7 13  76 

3 2 0 0 

.3  10  4 9 64 

. 17  7 6 7 4 6 

1 

.4356 

3 2 50 

.3153167 

. 17  6 2 2 0 5 

3 3 0 0 

.3201 354 

. 17  6 7 7 4 6 

1 

,4494 

3 3 5 0 

.3249526 

. 17  9 3 3 76 

3 4 0 0 

.3297682 

. 17  9 9 0 9 0 

1 

.4632 

3 4 5 0 

.3345621 

. 16  0 4 6 69 

3 500 

.3393944 

.1610774 

1 

.4769 

3 5 50 

.3442050 

.1616745 

3 6 0 0 

.3490  140 

. 1622602 

1 

.4906 

3 6 5 0 

.353621 1 

.162  6945 

3 7 0 0 

. 3566266 

.1635175 

1 

.5047 

3 7 50 

.3634302 

. 1641491 

3 6 0 0 

.366232 1 

. 1647694 

1 

.5166 

3 6 5 0 

.3730321 

. 1654364 

3 9 0 0 

.3776303 

. 1660961 

1 

.5326 

3 9 50 

3626265 

. 1667625 

4 0 0 0 

.3674206 

. 1674377 

1 

. 5 4 6 •» 

4 0 5 0 

.3922  '.32 

.1661216 

4 10  0 

.3970037 

.1666142 

1 

.5606 

4 1 50 

.4017921 

. 1695157 

4 2 0 0 

.4065764 

. 1902260 

1 

.57  50 

4 2 5 0 

.4113626 

. 1909450 

4 3 0 0 

.4161450 

. 1916730 

1 

5 6 9 2 

4 3 30 

.4209251 

. 1924096 

4 4 0 0 

.4257031 

. 1 9 3 ' 3 5 5 

1 

.6035 

4 4 50 

.4304766 

.19  3 9 , O O 

4 5 0 0 

.4352521 

. 1946735 

1 

.6176 

4 5 50 

.4400236 

. 1954 160 

4 600 

.4447926 

. 1962274 

1 

6 3 2 3 

4 6 50 

.4495  596 

,1970176 

4 7 0 0 

,4543241 

.1976132 

1 

.6467 

4 7 50 

.4590661 

. 1 9 6 6 2 5*7 

4 6 0 0 

. 4636456 

. 19  9 4 4 3 2 

1 

. site  1 2 

4 6 3 0 

.4666031 

.2002697 
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Table  1 (Continued) 

(e)  = 2.750,  = 0.160,  (|  < §j) 


X 

y 

M 

■4900 

4 9 5 0 

4733579 

4 7 6 1 10  3 

.20 1 1054 
.2019502 

1 . 

6 7 5 8 

5 0 0 0 

5 0 50 

4 8 2 6 6 0 1 
4876074 

.2026042 

.2036673 

1 . 

6 9 0 5 

5 10  0 

5 1 50 

4923521 

4 9 7 0 9 4 1 

.2045396 
.20542  1 1 

1 . 

7 0 5 2 

5 2 0 0 

5 2 5 0 

5016336 

5 0 6 5 7 0 3 

.2063  1 19 
.2072 1 20 

1 . 

7 2 2 1 

5 3 0 0 

5 3 5 0 

51 13044 
5160357 

.2081214 
.209040  1 

1 , 

7 3 4 8 

0 4 0 0 

5 4 5 0 

5207642 

5254699 

.2099662 

.2109057 

1 . 

7 4 9 6 

5 5 0 0 

5 5 5 0 

5 3 0 2 12  7 
5349327 

.21 18526 
.21 26090 

1 . 

7 6 4 8 

5 6 0 0 

5 6 5 0 

5396497 

5443636 

.21 37748 
.21 47502 

1 , 

7 7 9 6 

5 7 0 0 

5 7 5 0 

5490750 

5 5 3 7 6 3 0 

.2157351 

.2167296 

1 . 

7 9 4 9 

5 6 0 0 

5 6 5 0 

5 5 8 4 6 6 1 
5631 900 

.21 77337 
.2187474 

1 . 

8 10  1 

5 9 0 0 

5 9 5 0 

5 6 7 8 8 S 8 
5725844 

.2197709 
. 2 2 0 6 0 4 0 

1 . 

8 2 5 4 

6 0 0 0 

60  50 

5 7 7 2 7 6 £ 

5 8 1 9 6 6 C 

.22 1 6469 
.2226996 

1 . 

6 4 0 6 

6 10  0 

6 1 S O 

5 8 6 6 5 19 
5913344 

.2239622 

.2250345 

1 . 

8 5 6 2 

6 2 0 0 

6 2 50 

5 9 6 0 13  6 
6006894 

.2261 168 
.227209  1 

1 . 

6 7 17 

6 3 0 0 

6 3 5 0 

6 0 5 3 6 16 

6 100307 

.22831  13 
.2  4236 

1 . 

8 6 7 3 

6 4 0 0 

6 4 5 0 

6146961 

6 193579 

. 2 -s  O 5 4 5 9 
.2316783 

1 . 

9 0 3 0 

6 5 0 0 

6 5 5 0 

6240 161 

6 2 8 6 7 0 7 

.2328209 

.2339737 

1 . 

9 16  6 

6 6 0 0 

6 6 5 0 

6333216 

6379667 

.2351367 

.2363101 

1 . 

9 3 4 7 

6 7 0 0 

6 7 5 0 

6426121 

6472517 

.2374037 

.2386676 

1 

9 5 0 7 

6 8 0 0 

6 6 5 0 

6516875 

6 5 6 5 19  4 

.2396922 
.241  1 «. 

1 . 

9 6 6 6 

6 9 0 0 

6 9 5 0 

661 1 473 
6657712 

.242332- 

.2435666 

1 . 

9 8 2 9 

7 0 0 0 

7 0 5 0 

6 7 0 3 9 1 1 
6750070 

.2496 155 
.2460729 

1 . 

9 9 9 2 

7 10  0 

7 15  0 

6 7 9 6 18  7 
6842263 

.24  734  1 O 
.2486199 

2 , 

0 15  6 

7 2 0 0 ^ 

■72  44327 

6686267 

6 9 2 9 0 7 1 

. 2499097 
.25  1 0624 

2 . 

0 3 2 2 

Inflection  point  for  M = 

2.750  noszle. 
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Table  1 (Continued) 

(e)  = 2.750.  = 0.160,  (i  > gj) 


X 

V 

* 

mA 

d=‘' 

. S 2 a 9 -4  o o 

2 

. 096972 

.5340356 

2 

.7500 

1 

.5250 

2 

.061256 

.53401  12 

2 

.7462 

1 

,5200 

2 

.661413 

. S3  39664 

2 

. 7 4 14 

1 

, 5 1 5 O 

2 

.641676 

.5336679 

2 

.7366 

1 

.5100 

2 

.622053 

..5  3 3 7 T 2 2 

2 

.7316 

1 

. 50  50 

2 

.602534 

.5336226 

1 

.5000 

2 

. 7631 22 

.5334391 

2 

.7222 

1 

.•4950 

2 

.763616 

.5332220 

1 

.4900 

2 

.744614 

.5329713 

1 

.-4  5 50 

2 

.7255  17 

.5326667 

3 

.7079 

1 

.4500 

2 

.706522 

.5323730 

2 

.7032 

1 

.4750 

2 

, 6 0 7 6 3 0 

.5120251 

1 

.4700 

2 

. 6 60636 

.53 16453 

1 

,4650 

2 

.650  1 4 7 

.53 1 2342 

1 

.4600 

2 

.63  1555 

.530-7922 

2 

.6643 

1 

.4550 

2 

.6  13062 

.5303193 

1 

.4500 

2 

. 5 9 4 6 6 0 

.5296 1 56 

1 

.4450 

2 

. 5 7 6 3 7 0 

.5292823 

1 

.4400 

2 

. 556 1 66 

.5267165 

2 

. 6655 

1 

.4350 

2 

. 540063 

.526 1255 

2 

.6600 

1 

,4300 

2, 

.522052 

.5275032 

1 

,4250 

2’ 

.504 1 35 

.5266520 

1 

.4200 

2 

.4663  10 

.5261721 

2 

.6466 

1 

.4150 

2 

. 46656  0 

.5254638 

1 

.4100 

2 

. 4 5094  1 

,5247276 

2 

.6375 

1 

.4050 

2 

.433393 

.5239635 

1 

.4000 

2 

.415936 

.5231716 

2 

.6262 

1 

.3950 

2 

.390560 

.5223530 

1 

.3900 

2 

.3012904 

,5315072 

1 

.3650 

2 

.364  1 010 

.5206346 

2 

,6144 

1 

.3600 

2 

.3469992 

.51973  56 

2 

.6096 

1 

,3750 

2 

.3299650 

.5166109 

1 

.3700 

2 

.3130570 

,51 70590 

t 

.3650 

2 

.2962 151 

.5166632 

1 

.3550 

2 

.262767 1 

.5140541 

1 

.3600 

2 

.2794506 

.5156613 

2 

.5914 

1 

.3500 

2 

.2461994 

,5136023 

"l 

. 3 4 5 u 

2 

.2296956 

,51  27255 

1 

,3400 

2 

,2 132747 

.51  162-17 

2 

.5732 

1 

.3350 

2 

, 1 9 6 9 3 63 

. 5 1 r 7 9 3 

.2 

.5666 

1 

.3300 

2 

.1  006  796 

.509350 1 

1 

.3250 

2 

. 1 6 4 5 0 4 4 

.500  1 / 7 4 

1 

.3200 

2 

. ••  4 0 4 0 9 6 

.5061611 

2 

. 5550 

1 

.3150 

2 

,1323952 

,5037615 

1 

.3100 

2 

.1164605 

.5045190 

2 

. 5 4 C 0 

1 

.3050 

2 

. 10  0 6 0 4 6 

.50  3 25  16 

1 

.3000 

2 

.0646276 

.50  19655 

2 

.5369 

1 

.2950 

2 

.069 1 207 

.9006552 

1 

.2900 

2 

,0535072 

.4993227 
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Tmble  1 (Continued) 


(e) 

r 2.750, 

= 0.160,  (1  > ij) 

e 

X 

y 

M 

1 .2050 

2 

.0379620 

.4979683 

2 

.5235 

1 .2000 

2 

.0224946 

.4965920 

2 

,5190 

1 . 2 T SO 

2 

.007 1 029 

.4951944 

1 . 2 T O O 

1 

.9917665 

.4937753 

1 .2050 

1 

. 9765452 

".4923351 

1 .2000 

1 

.9613764 

.4906740 

2 

. 50  1 1 

1 .2550 

1 

.9462656 

.4693922 

1 .2500 

1 

.9312665 

.4678696 

1 .2-450 

1 

.9163206 

.4663669 

1 . 2 O O 

1 

.9014475 

.4646239 

2 

.4833 

1 .2350 

1 

. 0666465 

.463261 1 

2 

.4769 

1 .2300 

1 

.6719173 

.46 1 6782 

1 .2250 

1 

. 6572594 

.4600759 

1 .2200 

1 

. 6426723 

.4784541 

2 

.4656 

1 .2150 

1 

.626 1 559 

.4766 1 30 

1 .2100 

1 

.6137093 

.4751526 

2 

.4566 

1 .20  50 

1 

. 7993324 

.4734736 

1 .20  00 

1 

.7650247 

.47 1 7760 

2 

.4460 

1 19  50 

1 

. 7707656 

.4700595 

1 .19  0 0 

1 

.7566150 

.4603249 

1 .10  50 

1 

.7425  124 

.46657 19 

2 

.4346 

1 . 1 G O O 

1 

.7264774 

.4646009 

2 

.4314 

1 .1750 

1 

.7 145095 

.46301  19 

1 .17  0 0 

1 

.7006062 

.4612053 

i .16  50 

1 

. 6 6 6 7 7 3 5 

.45936  1 1 

1 .16  0 0 

1 

.6730047 

.4575395 

2 

.4130 

1 .1550 

1 

.6593015 

.4556606 

1 .1500 

1 

.6456635 

.4536049 

1 .1-15  0 

1 

.6320903 

.4519122 

1 .14  0 0 

1 

.61656 17 

.4500025 

2 

.3956 

1 .1350 

1 

.6051 372 

.4460765 

2 

.3912 

1 .13  0 0 

1 

.591 7565 

.4461340 

' .1250 

1 

.5704392 

,444  1 75  1 

1 .12  0 0 

1 

.5651650 

. 4422003 

2 

.3762 

1 . ■»  1 50 

1 

.5519935 

.4402094 

1 . 1 1 O O 

1 

. 5 3 0 6 6 4 4 

.4362026 

2 

.3096 

1 . 1 O iso 

1 

. 5 2 5 Y 9 T 4 

.446  1606 

1 . 1 O O O 

1 

.5127921 

.4341426 

2 

.3609 

1 .0950 

1 

.4996482 

,4320399 

1 .0900 

1 

. 4 0 6 9 6 3 5 

. 4 3 O O i 15 

1 .0050 

1 

.4741435 

,42793  34 

1 .0600 

1 

, 4 C 1 3 O 2 2 

.4256399 

2 

.3437 

1 .0750 

1 

.4466605 

,4237276 

1 .0700 

1 

,4360364 

.42  1 60  1 1 

1 .0650 

1 

.4234566 

.4194591 

1 .0600 

1 

.4 109337 

.4173033 

.3266 

1 ,0350 

1 

.3904697 

.4151336 

1 ,0500 

1 

.3660640 

,4129507 

1 ,0450 

1 

.3737169 

.4  1 075  3*7 
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Table  1 (Ccntinuf^d^ 


(e) 

M,j  = 2.750,  = 

0.2  60,  > ^i) 

e 

X 

y 

1 

.0400 

1 

.3614204 

.4085^24 

2 

1 

.0350 

1 

. 3 4 9 1 9 *7  1 

.4063166 

1 

.0300 

1 

.3370  233 

.40408 16 

1 

.0250 

. 1 

.3249068 

".4016315 

1 

.0200 

1 

.3128475 

.3995684 

2 

1 

.0150 

1 

.3008444 

.3972931 

1 

. O 1 O O 

1 

.2688983 

.3950049 

1 

.0050 

1 

.2770080 

.3927046 

1 

. O O O O 

1 

.2651 739 

.3903922 

2 

.9950 

1 

.2533952 

.3660682 

.9900 

1 

.2416721 

.3857321 

.9850 

1 

.2300039 

.3833651 

.9800 

1 

.2163912 

.3810259 

2 

. 9 T 50 

1 

.2066325 

.3786562 

. 9 T O O 

1 

. 1 9 5 3 2 6 0 

.3762753 

.9650 

1 

. 1 8 3 6 7 9 0 

.3738838 

.9600 

1 

. 1 7 2 4 8 3 3 

.3714617 

2 

.9550 

1 

.16  114  12 

.3690696 

.9500 

1 

. 1 4 9 8 5 2 8 

.3666471 

.9450 

1 

. 13  8 6 1 7 5 

.3642151 

,9400 

1 

.1274353 

.361 7734 

2 

.9350 

1 

,1  16  3 0 6 3 

.35932 16 

.9300 

1 

.1052300 

.35666 1 O 

.9250 

1 

.0942056 

.3543916 

.9200 

1 

.0832342 

,3519132 

2 

.9150 

1 

.0723  142 

.3494266 

.9100 

1 

.0614457 

.3469323 

.90  50 

1 

.0506290 

.3444269 

.9000 

1 

.0398636 

,3419172 

2 

.8950 

1 

.0291507 

.3393997 

.8900 

1 

.0184882 

.3368738 

.8850 

1 

.0078759 

,3343414 

.8800 

.9973146 

,3316016 

2 

.8750 

. 9 6 6 8 0 3 3 

.3292563 

.8700 

.9763434 

. 3 2 6 7 O 1 

.8650 

.9659316 

.3241464 

.8600 

.9553706 

.32 15839 

2 

,8  550 

. 9 4 5 2 5 9 2 

,3190137 

.8500 

,9349971 

.3  1 643  98 

,8450 

.9247843 

.3138607 

,8400 

,9146205 

.31 12776 

2 

.83  50 

. 90  4 5056 

. 308  90  1 

. 83  do 

. 8 9 4 4 3 9 2 

.3060987 

.8250 

.0844214 

.3035038 

.8200 

. 8 7 4 4 5 t 8 

,3009054 

2 

.8150 

. 8 6 4 5 302 

.2983043 

.81  OO 

. 854  6566 

,2957005 

.80  r>o 

. <4446307 

. 2 9 3 0 9 4 2 

,8000 

.8350522 

.2904660 

2 
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M 

. 3 O 9 -t 

.2924 

. 2 T 5 3 

,2583 

2 4 13 

.2243 

. 2 O T 3 

.19  0 3 

. 1 T 3 3 

. 15*2 

.13  9 1 

.12  20 

.10  4 9 


I 

T 9 5 O 
T 9 O O 
7 0 50 
7 0 0 0 
7 7 50 
7 7 0 0 
7 6 5 0 
7 6 0 0 
7 5 50 
7 5 0 0 
7 5 O 
7-100 
7 3 50 
7 3 0 0 
7 2 50 


Table  1 (Continued) 


(e)  = 2.750,  - 0.160.  ( > Sj) 


. 0 2 5 3 209 
.0156367 
. 60  5 9 9 "7 

7 9 6 -t  O 9 1 
.7060651 
. 7 7 7 3 6 7 2 
.7679157 
. 7 5 0 5 0 90 
.7-491999 
. 73  9 0 353 
. 7 30  5 659 
.7213416 
.7121622 
.7030274 
.693937 1 


y 

.2070763 
,20526^2 
,2026529 
.2000401  2 

.2774270 
.2740140 
.2722013 
.2695093  2 

. 2 669705 
,2643691 
.2617616 
.2591563  2 


.251  357  1 


M 


0 0 7". 


0 7 0 4 


0 5 3 0 
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Table  1 (Continued) 

(£)  * 3.000,  T|^  = 0.150,  (I  > y* 


i 

X 

y 

u 

d * ^ 

. 7 9 cJ  -4  9 

3 .59506 

.63516 

3.0000 

^ 1 

.7900 

3 .55656 

.63515 

2 .9924 

1 

. 7 fl  O O 

3 .51594 

.63499 

2 .9636 

1 

.7700 

3 .47375 

.63466 

2 .9747 

1 

,7600 

3 .43196 

".63427 

2 .9656 

1 

.7500 

3 .3906  1 

.6337  1 

2 .9570 

1 

.7400 

3 .34964 

.63304 

2 .9462 

1 

.7300 

3 .30904 

.63227 

2 .9395 

1 

.7200 

3 .26662 

,63141 

2 .9307 

1 

.7100 

3 .22900 

.63036 

2 .9220 

1 

.7000 

3 ,16  9 5 6 

.62930 

2 .9132 

1 

.6900 

3 .15  0 4 7 

.62605 

2 .9045 

• 

.6600 

3.11176 

.62672 

2 .6956 

,1 

.6700 

3 .07336 

.62529 

2 .6672 

1 

.6600 

3.03537 

.62375 

2 .6765 

1 

.6500 

2 .99767 

.622  1 1 

2 . 66  99 

1 

.6400 

2 .96039 

.62035 

2 .6613 

1 

.6300 

2 ,92343 

.61 650 

2 .0527 

1 

.6200 

2 . 666  75 

.61657 

2.644  1 

1 

.6100 

2 .650  4 3 

.61 451 

2 .6355 

1 

.6000 

2 .61443 

.61  240 

2 .6269 

1 

. 5 d O C 

2 .77673 

,61017 

2 ,6163 

1 

. 5600 

2 .74335 

.60764 

2 .6097 

1 

.5  700 

2 .70627 

.60543 

2 .6012 

1 

. 5 G O O 

2 .67352 

.60293 

2 . 7*9  2 7 

1 

.5300 

2 . 6390  6 

.60033 

2 . 76  4 2 

1 

,5^00 

2 .60490 

.59766 

2 . 7 7 5 6 

1 

.5300 

2 .57106 

.59469 

2 .7671 

1 

.5200 

2 .53747 

. 59  200 

2 .7566 

1 

.5100 

2 .5042  1 

.56909 

2 .7501 

1 

.50  00 

2 .47121 

.56605 

2.7416 

1 

.4900 

2 .43650 

.56296 

2 .7331 

1 

.4600 

2 .40606 

.57976 

2 .7245 

1 

.4  700 

2 .37360 

,57646 

2 .7161 

•» 

,4600 

2 .34197 

,57315 

2 .7076 

1 

,4500 

2 .31034 

.56972 

2 .6990 

1 

,4400 

2 .2  76  96 

.5662 1 

2 .6905 

1 

.4300 

2 .24766 

.56265 

2 .66  20 

1 

.4200 

2 .21703 

.55699 

.6/33 

1 

,4100 

2 .1  6 6 4 5 

.55526 

2 .6650 

1 

.4000 

2 ,15613 

.55  1 '*7 

2 .6565 

1 

.3900 

2 .1  2605 

,5476  1 

2 . 64  7 9 

1 

.3600 

2 .09624 

.54365 

2 .6394 

1 

.3  700 

2 .06666 

.53963 

2 .6309 

1 

.3  600 

2 .03736 

.53555 

2.6223 

1 

.3500 

2 .00629 

.53141 

2 .6136 

1 

.3400 

1 .97945 

.52719 

2 .605;; 

1 

,3300 

1 .95066 

.52291 

2 . 5966 

1 

.3200 

1 .9225  1 

.51656 

2 .5661 

See  Table  1 (a)  for  coordinatea  tqpatream  of  infleetion  poliit. 
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i 

1 .3100 
1 .3000 
1 .2900 

1 . 2 a O O 

I ,2700 
1 .2600 
1 .2500 
1 .2^00 
1 ,2300 
1 .2200 
1 .2100 
1 .2000 
1 .19  0 0 

1 . 1 a O O 

“ ,17  0 0 

1 .16  0 0 

1 .15  0 0 

1 .14  0 0 

1 .13  0 0 

1 .12  0 0 

1 . 1 1 O O 

1 . 1 O O C 

1 .0900 

T .0800 
•i  .0700 
! .0600 
1 .0500 
; .0400 

1 .0300 

n , o 2 o o 
1 .0100 
1 ,0000 
.9900 
.9800 
.9700 
.9600 
.9500 
.9400 
.9300 
.9200 
. h'  1 O O 
.9000 
,8900 
.8800 
.8700 
0 6 0 0 
.8500 
.8400 
3 3 O O 


Table  1 (Continued) 

(£)  = 3.000.  = 0.150,  (&  > £j) 


X 

y 

M 

1 

. 8 9 4 4 1 

.514  16 

2 

.5794 

1 

. 8 6 6 5 3 

.50970 

2 

,5706 

1 

. 8 3 8 8 8 

.50519 

2 

,5622 

1 

.81  147 

.5006  1 

2 

.5536 

1 

.7843  1 

.49597 

2 

.5449 

1 

.75735 

.49126 

2 

.5362 

1 

. 7 3 0 6 4 

.48653 

2 

.5275 

1 

.704  1 6 

.46171 

2 

.5189 

1 

.67790 

.47686 

2 

.5101 

1 

.65187 

.47193 

2 

.5014 

1 

.62604 

.46700 

,4926 

1 

.60046 

.46199 

2 

,4899 

1 

. 5 7 5 0 9 

.45696 

A. 

.475  1 

1 

. 5 4 9 9 5 

.45187 

2 

.4663 

1 

.52503 

.44674 

2 

.4574 

1 

.50032 

.44157 

2 

.4466 

1 

.47584 

.43637 

2 

4397 

1 

.45158 

.431  12 

2 

.4308 

1 

.4275  ■« 

.42584 

2 

.4219 

1 

.40367 

,42052 

2 

.4129 

1 

.38006 

,41518 

2 

, .q  0 3 9 

1 

.35663 

.40960 

2 

.3949 

1 

.33336 

.40439 

2 

.3858 

1 

.31036 

.39906 

*-» 

4C. 

.3768 

1 

.28764 

.39352 

2 

.3677 

1 

.26507 

.38804 

2 

.3586 

■1 

.24270 

.36255 

2 

.3494 

.22053 

.3  7 7 0 4 

2 

,3403 

1 

1 9 8 5 7 

.37151 

2 

.3311 

1 

. 1 7660 

.36597 

2 

.3218 

1 

.15526 

.36043 

2 

.3126 

1 

.13386 

.35484 

2 

13  0 3 3 

1 

,112  7 4 

.34928 

2 

.2940 

1 

.09177 

.343  70 

2 

.2846 

1 

.07103 

.33814 

2 

.2752 

1 

.05047 

.33256 

2 

,2658 

•1 

.030  1 0 

,32697 

2 

2 5 0 4 

» M 4 4 ^ 

r> 

1 

.00996 

• a. 

.98998 

.31584 

2 

.2374 

.9702  1 

.31  039 

.2279 

.95060 

.304','- 

2 

, 2 1 6 J 

.93123 

. 2 9 9 2 0 

2 

2 0 8 7 

.9  '205 

.27368 

2 

.19  9 0 

. 6 9 3 0 4 

,28819 

2 

.18  0^ 

. 87423 

,28  27  1 

2 

. t 7 9 7 

. 85559 

.27727 

2 

. 16  9 9 

.83714 

.27184 

2 

1 <•:;  0 *. 

.61864 

.26642 

2 

. 1 5 C 4 

.80073 

.26105 

2 

, 14  0 5 
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Table  1 (Continued) 

(g)  = 3.250,  1,^  = 0.140.  (e<  gj) 


1 

X 

y 

- .0150 

- .0147735 

. 1400137 

1 .0074 

~ .0200 

- .0196747 

. 1 4 O O 2 6 C 

1 .0016 

- .0250 

- .0245756 

. 1400493 

.9963 

- .0300 

- .0299769" 

. 14  0 0 7 7 5 

.9907 

- .0350 

- .0343760 

.1401 127 

.9852 

- . o a O O 

- .0392790 

. 1401549 

9 7 9 6 

- .0-4  50 

- .0441799 

1402041 

.9742 

- .0500 

- .0490606 

. 1 4 0 2 6 0 2 

- .0600 

- .0586621 

. 1403934 

.9576 

- .0700 

- .0666629 

. 1 4 0 5 5 4 5 

- .0600 

- .0764631 

. 14  0 7 4 3 4 

.9363 

- .0900 

- .0862624 

, 1 4 0 9 6 0 1 

- . 1 O O O 

- .0980609 

. 1 4 1 2 0 4 5 

. 9 1 50 

- . 1 1 O O 

- .1076763 

,1414767 

- .12  0 0 

-.1176746 

. 1 4 4 7 7 66 

.6943 

- .13  0 0 

- .1274696 

.1  4 2 10  4 3 

- .14  0 0 

- , 1372633 

. 1 4 2 4 5 96 

.6736 

- .15  0 0 

- .1470555 

. 1 4 2 8 4 2 5 

- .16  0 0 

- . 1 566460 

. 1 4 3 2 5 3 1 

.6537 

- . 17  0 0 

- .1  666348 

. 14  3 6 9 1 3 

- .16  0 0 

- .1764216 

.14  4 1 5 7 1 

- . 19  0 0 

-.1662066 

, 14  4 6 5 0 4 

- .2000 

- . 1 959897 

.14  5 17  12 

.6145 

- .2100 

- .2057704 

.1457195 

- .2200 

- .2155466 

. 14  6 2 9 5 4 

- .2300 

- .2253246 

. 14  6 6 9 6 6 

- .2400 

- ,2350962 

. 1 4 7 5 2 9 3 

.7766 

- .2500 

- .2448690 

.1461674 

- .2600 

- .2596370 

. 1 4 6 6 7 2 6 

- .2700 

- .264402; 

. 1-^95656 

- ,2600 

- .2741642 

. 1503256 

.7406 

- .2900 

- .2639231 

. 1510932 

- .3000 

- .2936"89 

. 1 5 1 6 6 7 9 

- .3100 

- .3034313 

, 15  2 7 0 96 

- .3200 

- .313160  2 

. 1 5 3 5 5 6 9 

.7059 

- .3300 

- .3229255 

. 1 5 4 4 3 5 2 

- .3400 

- 3326672 

. >553386 

- .3500 

- .3424050 

. I 5 6 2 6 9 2 

- .4600 

- .3S2139U 

. 15  / 2 2 6 9 

.6726 

- .3700 

- .3616669 

. 1 5 6 ' 1 6 

- .3600 

- .3715946 

. 1 5 9 2 2 4 

- .3900 

- .3613161 

. 16  0 2 6 2 2 

- ,4000 

- .3910333 

. 16  1 3 6 O 

.6409 

- .4100 

- .4007460 

. 1 6 2 4 2 0 7 

- .4200 

- ,4  104541 

. 16  3 5 4 0 3 

- .4300 

- ,4201  '-74 

.1646663 

- .4400 

- ,4296560 

. 1656602 

.6106 

- .4500 

- .4395497 

, 16  7 0 6 0 3 

- ,4000 

- ,4492  3 63 

.16526/3 
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Table  1 (Continued) 

(g)  = 3.250,  nj  = n.i4o,  (e  < Ij) 


e 

X 

y 

M 

A~7  OO 

. 4569210 

. 1 6 9 5^,  1 O 

A e>o  o 

- 

. 4 6 6 6 0 0 1 

. 17  0 6 2 15 

5 6 16 

•4900 

- 

.4762729 

.1721266 

«=i  O O O 

- 

, 4679404 

.3  7 3 4 6 2 3 

5 10  0 

— 

. 4976022 

. 1 7 4 6 2 2 7 

5 2 0 0 

— 

.5072564 

, 1 7 G 2 O 9 7 

• 

5 5 4 4 

5 3 0 0 

- 

.5169067 

. 17  7 6 2 3 2 

S A O O 

- 

. 5265532 

. 17  9 0 6 3 2 

5 5 0 0 

— 

.5361916 

. 16  0 5 2 9 7 

5 6 0 0 

- 

. 5456240 

. 16  2 0 2 2 7 

• 

5 2 6 3 

5 7 0 0 

- 

.5554501 

. 1835420 

5 6 0 0 

•> 

. 5650699 

. 1650677 

5 9 0 0 

- 

.5746632 

. 1866507 

6 0 0 0 

- 

. 5642900 

. 1662560 

• 

5 0 3 6 

6 10  0 

— 

.5938902 

. 16  9 6 6 2 6 

6 2 0 0 

.6034836 

. 19  1 5 3 3 3 

6 3 0 0 

- 

.6130701 

. 19  3 2 10  2 

6 4 0 0 

.6226496 

.1949133 

• 

4 6 0 1 

6 5 0 0 

- 

.6322221 

. 1966424 

6 6 0 0 

— 

.6417675 

. 1 9 6 3 9 7 6 

6 7 0 0 

•» 

.65  1 3-455 

.2001767 

6 6 0 0 

— 

.6606961 

,20  19659 

» 

4 5 7 9 

6 9 0 0 

- 

.6704393 

.2043502 

7 0 0 0 

- 

. 6799749 

.2056776 

7 10  0 

. 6895026 

,2075  62  6 

7 2 0 0 

- 

.6990226 

.2094731 

• 

4 3 6 9 

7 3 0 0 

- 

.7085350 

.21  1 4093 

7 <4  O O 

- 

.7180392 

.21  337  1 3 

7 5 0 0 

- 

.7275353 

.21 53569 

7 0 0 0 

•> 

.7370231 

.21 73721 

» 

4 17  0 

7 7 0 0 

— 

. 7 4 6 5 0 2 7 

.219^109 

7 6 0 0 

— 

. 7559739 

,22  1 4 '7  5 1 

7 9 0 0 

- 

. 7 6 5 4 6 5 

.2235646 

6 0 0 0 

> 

. 7 7 4 6 9 0 6 

. 2 2 5 6 6 0 0 

3 9 6 1 

6 10  0 

- 

.7643360 

,2276205 

6 2 0 0 

- 

, 7937725 

2299663 

6 7 0 0 

— 

.6032001 

.2321774 

0 4 0 0 

— 

.6126168 

.234  39-37 

• 

3 6 0 3 

6 5 0 0 

- 

.6220263 

.2300351 

6 6 0 0 

- 

.6314267 

. 2 3 8 *'  O 17 

6 7 0 0 

- 

, 6406 196 

.241 1933 

6 8 0 0 

- 

.6502014 

.2435100 

• 

3 6 J 5 

6 9 0 0 

- 

, 659  5 7 36 

, 2 4 5 a .i  1 6 

9 0 0 0 

- 

. 6 6 6 9 3 6 2 

,2462181 

9 10  0 

- 

. 6 7 6 2 6 9 2 

. 2 5 0 6 0 9 4 

9 2 0 0 

> 

. 6676323 

. 2 5 3 O ,t.'  5 -> 

• 

3 4 7 5 

9 3 0 0 

- 

. 6969656 

. 2 5 5 4 6 6 y 

9 4 0 0 

- 

.9062869 

, 2 5 7 9 3 1 

9 i;  O O 

- 

, SJ  1 ?i  6 0 2 2 

.2604224 
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TAble  1 (Continued) 

(g)  = 3.250.  = 0.140.  (e  < Sj) 


e 

X 

y 

M 

9 6 0 0 

- .92^905'<' 

. 2 6 2 9 3 T 2 

.3325 

9 T O O 

- . 93419a  rj  . 

. 2 S 5 4 T 6 5 

9 S O O 

- .9434803 

.2680403 

9 9 0 0 

- .952TS30 

.2706286 
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Table  1 (Continue^) 

(g)  = 3.250.  T,^  = 0.140,  (S<  Cj) 


9 

X 

y 

M 

. o o o o 

- .0000701 

. 1 4 0 0 1 2 9 

.0125 

.012182-4 

. 1 4 O C 6 O 4 

1 .0386 

.0150 

.0146328 

- . 14  0 0 7 5 1 

1 .0414 

. O 1 T 5 

.0170833 

, 14  0 0 9 16 

1 .0443 

.0200 

. O 1 9 5 3 3 7 

.1401096 

1 .0472 

.0250 

.0244344 

. 1 4 O 1 5 6 

1 .0529 

.0300 

.0293350 

. 14  0 2 0 0 4 

1 .0567 

.0350 

.0342354 

. 1402562 

1 .0645 

.0^00 

,0391 357 

. 1 4 0 3 19  0 

1 .0703 

. O <*  5 O 

.0440358 

. 14  0 3 6 6 9 

1 .076  1 

.0500 

.0469358 

. 14  0 4 6 5 6 

1 .0820 

.0550 

.0538355 

. 1405497 

.0600 

.0587350 

. 14  0 6 4 0 7 

1 .0937 

.0650 

.0636343 

. 14  0 7 3 6 7 

.0700 

.0685333 

. 1406436 

1 . 10  5 5 

.0750 

,073432  1 

. 1409559 

.0600 

.0783306 

. 14  10  7 5 1 

1 . 117  4 

.0650 

.0332288 

. 1412013 

.0900 

.0881 267 

.1413346 

1 . 12  9 3 

.0950 

.0930242 

.1414750 

. 1 O O O 

.0979214 

. 1416224 

1 .14  14 

.10  50 

.1026183 

.1417769 

. 1 1 O O 

. 1 0 7 7 14  8 

.1419385 

1 . 15  3 5 

.1150 

.1126109 

. 1421072 

.12  0 0 

.1  1 7 5 0 65 

. 1422830 

1 . 16  5 6 

,12  50 

.1224016 

, 1424656 

.13  0 0 

. 1 272966 

. 1426558 

1 . 17  7 8 

.13  50 

.1321909 

. 1426529 

. 1 a O O 

.1370846 

. 1430570 

1 . 19  0 1 

. 1 <4  50 

. 1 4 1 9 7 6 2 

. 14  3 2 6 8 3 

.15  0 0 

.1  4 6 6 7 1 1 

. 1434867 

1 .2024 

.15  5 0 

.1517635 

. 1437122 

16  0 0 

, 1 5 6 6 5 5 3 

. 1439448 

1 .2149 

.16  5 0 

. 1 6 15  4 6 6 

. 144 1846 

.17  0 0 

. 1 6 6 4 3 7 3 

. 1 4 4 4 3 1 5 

1 .2273 

,17  50 

.1713274 

, 1446855 

, 1 G C O 

. 17  6 2 i 6 9 

, t 4 4 V 4 5 / 

1 .2399 

.18  5 0 

.1811058 

. 1452150 

.19  0 0 

. 1 6 5 9 9 4 0 

. 1 4 5 4 9 r 3 

1 .2524 

.19  5 0 

.1908816 

. 1 4 5 7 7 3 2 

.2000 

, 1 9 5 7 6 8 5 

. 1 4 6 O e 3 O 

1 .265  1 

.2050 

.2006548 

. 1 4 6 .3  5 9 n 

.2100 

.2055403 

.1466641 

1 2 7 7 8 

.2150 

.2104251 

. 1 4 G 9 7 5 4 

.2200 

.2  1 5 3 0 9 2 

. 1472939 

1 .2905 

.2  250 

.2201925 

. 1476196 

.2300 

,2250750 

. 1 4 7 9 5 2 5 

1 .3033 

.2350 

.2299568 

. 1 4 8 2 9 2 C> 

, 2 a O O 

.2348  <77 

. 14  8 6 4 0 0 

1 .3162 
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Table  1 (Continued) 

(g)  = 3.250,  = 0.140,  (e  < ej) 


e 

X 

y 

M 

. -4  O 

. 2 3 y 7 1 7 6 

. 1 4 6 9 9 4 5 

2 5 0 0 

. 2 •'1  4 5 9 7 1 

. 1493562 

1 

.329  1 

2 5 5 0 

.2494755 

. 1 4 9 7 2 5 2 

2 5 0 0 

.2  54  3 531 

. 15  0 10  14 

1 

,34  2 1 

2 o 5 O 

. 2 5 9 2 2 £»  7 

. 1504649 

2 7 0 0 

.264  1 054 

. 15  0 6 7 5 6 

1 

.3551 

2 7 5 0 

.2669602 

.1512736 

2 B O O 

.2736541 

. 1516766 

1 

.366  1 

2 B 5 O 

.2767270 

. 15  2 0 9 1 3 

2 Q O O 

. 2 6 3 5 9 6 9 

,1  5 2 5 1 10 

1 

. 3 6 12 

2 y 5 O 

.2864696 

. 1 5 2 9 3 6 1 

3 0 0 0 

.2933397 

. 1 5 3 3 7 2 4 

1 

,3944 

3 0 5 0 

. 2982085 

. 1 5 3 8 1 4 1 

3 10  0 

.3030753 

. 1 5 4 2 6 3 0 

1 

,4076 

3 15  0 

.30794  3 D 

.1  5 4 7 1 9 2 

3 2 0 0 

.3  1 2 6 0 6. 

.1551628 

1 

.4209 

3 2 5 0 

.3  1 767  32 

. 1 5 5 6 5 3 7 

3 3 0 0 

.3225366 

. 156 1320 

1 

.4342 

3 3 5 0 

.3273966 

. 1 5 6 6 1 7 *3 

3 4 0 0 

, 3 3 2 2 5 9 9 

. 15  7 1 10  5 

1 

.4  4 75 

3 4 5 0 

.3  37  1 197 

. 1576106 

3 5 0 0 

.3419764 

. 15  6 1 16  4 

1 

. 4 6 0 9 

3 5 '5  O 

.3466359 

. 1 5 6 6 3 3 5 

3 5 0 0 

.3516921 

. 1 5 9 1 5 5 9 

1 

,4  7 43 

3 6 5 0 

.3565471 

. 1 5 9 6 6 5 6 

3 7 0 0 

.3614007 

. 1602230 

1 

.4676 

3 7 5 0 

.3662531 

. 1 6 0 7 6 7 7 

3 B O O 

.3  7 1 1 042 

. 16  13  1 97 

1 

.5013 

3 6 5 0 

.3759539 

. 1 6 1 6 7 9 3 

3 9 0 0 

.3606023 

. 1 6 2 4 4 6 2 

1 

.5149 

3 9 5 0 

.3656492 

. 16  3 0 2 0 6 

4 0 0 0 

.3904446 

. 1 6 3 6 0 2 5 

1 

.5265 

4 0 5 0 

.3953390 

. 16  4 19  19 

4 10  0 

^4001617 

. 1647666 

1 

.542  1 

4 1 5 0 

.4050230 

. 1 6 5 3 9 3 1 

4 2 0 0 

.4096526 

. 1660050 

1 

.5553 

4 2 5 0 

.4147011 

. 1 6 6 6 2 4 4 

4 3 0 0 

.4  » y 5 3 r y 

. i 6 / 2 5 i 

t 

, 5 B y 

4 3 5 0 

.45  4 3 7 3 1 

, 1 6 7 6 6 5 6 

4 4 0 0 

.4292066 

. 1 6 6 2 7 6 

1 

. 5 3 3 

4 4 5 0 

.4340389 

. 16  9 ' / 7 4 

4 5 0 0 

.4  366594 

.16  9 6 116 

1 

. 5 ^ 7 1 

4 5 5 0 

. 4 4 3 5 9 6 3 

, • 7 O 4 S'  9 4 

4 5 C O 

, 4465255 

. 1 7 1 17  16 

1 

.6109 

4 6 5 0 

.45335  1 2 

. 1 7 1 6 5 1 6 

4 7 0 0 

.4561 750 

. 1725395 

1 

. 6 2 4 6 

4 7 O 

. 4 6 2 9 9 7 ■:» 

. 17  3 2 3 «»  6 

4 B O O 

.4676177 

. 1 7 3 4 3 7 7’ 

1 

. 6 3 6 7 

4 B ? , Cl 

. 4 7 2 3 5 4 

. 1740404 
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Table  1 (Continued) 


(g)  = 3.250,  = O.KQ.  {*  < 4i) 


e X 


4 9 0 0 

, 4774533 

4 9 5 0 

.4622605 

5 0 0 0 

.40700  1 O 

5 0 5 0 

.4913933 

5 10  0 

. 4 9 o 7 O 2 9 

5 15  0 

.5015107 

5 2 0 0 

.5063  165 

5 2 5 0 

.51  1 1 204 

5 3 0 0 

.5159224 

5 3 5 0 

.5207224 

5 4 0 0 

.5255203 

5 4 5 0 

.5303163 

5 5 0 0 

.535  1 102 

5 5 5 0 

.5399021 

5 6 0 0 

. 54469 16 

5 6 5 0 

. 5 4 9 4 7 e»  5 

5 7 0 0 

. 5542650 

5 7 50 

.5590463 

5 0 0 0 

. 5630294 

5 0 5 0 

. 5606004 

5 9 0 0 

.5733050 

5 9 5 0 

.5761595 

60  0 0 

.5029316 

60  50 

.5677014 

6 10  0 

. 5924609 

6 1 50 

.5972340 

6 2 0 0 

.60 1 9967 

6 2 50 

.6067570 

6 3 0 0 

.61  15146 

6 3 5 0 

.6162702 

6 4 0 0 

.6210701 

6 4 5 0 

.6257734 

6 5 0 0 

. 6 3 O 5 "7  1 2 

6 5 5 0 

. 6352664 

6 6 0 0 

. 6400090 

5 6 5 0 

, 6447490 

40*  lOS 

» w w 

^ « A M « 3 

6 7 5 0 

.6542209 

6 6 0 0 

. 6509526 

6 0 5 0 

.66366  19 

6 9 0 0 

. 6604063 

6 9 5 0 

,6731 31© 

7 0 0 0 

,6770525 

7 0 5 0 

.6025704 

7 10  0 

,6672053 

7 15  0 

.6919974 

7 2 0 0 

, 6967064 

7 2 5 O 

,7014  125 

7 3 0 0 

.7061  1 5 • 

y w 

1T5366V  1 .652T 

1 7 e>  O 9 2 e 

^1T602eS  1 .Se56T 

1 7 T 5 6 e O 

1703173  1 .6000 

17907^3 

17  9 0 3 0 1 1 . 6 rJ  4 9 

10  0 6 1 1 7 

1013922  1 .7090 

10  2 10  0 4 

1029766  1 .7232 

1037006 

104S92S  1 .7351 

105^ 122 

1062-400  1 .7516 

1070756 

1079193  1 .7659 

1007709 

1096305  1 .7003 

1904902 

1913739  1 .7947 

1922576 

1931495  1 .0091 

1940494 

1949575  1 .0236 

19  5 0 7 3 0 

1967902  1 .0302 

1977309 

1906710  1,0520 

1990200 

2005703  1 .0674 

20 1 5440 

2025100  1 .0021 

2035004 

2044912  1 .0960 

2054904 

-'064900  1.9116 

2075141 

2005. 3 07  •(  .9265 

2 O 9 r.  • 16 

210  0 13S  1 .9414 

21 16637 

2127226  1 .9564 

21 37901 

2 140663  1 .9714 

2 1 5 9 5 1 2 

2170449  1 .9065 

2 1 6 1 4 7 3 

2192505  2.0017 
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Table  1 (Continued) 

(g)  = 3.250.  = 0.140,  (^  < 


X 

y 

M 

.7350 

.7106155 

. 2 2 O 3 7 r G 

.7400 

.7155125 

. 2 1 5 O 7 6 

2 

.0170 

.7-450 

. 7202063 

.2226455 

. 7 5 0 0 

. 7246969 

.2237924 

2 

.0323 

.7550 

. 7 2 9 5 6 4 

. 2249462 

,7600 

.7342667 

.2261 131 

2 

.0477 

.7650 

. 7369497 

.2272671 

.7700 

. 7436275 

.2204701 

2 

.0632 

.7750 

.7463019 

.2296624 

.7600 

. 7529730 

.2308636 

2 

,0787 

.7650 

. 7576407 

. 2 3 2 0 7 4 4 

.7900 

. 7623051 

.2332943 

2 

.0943 

.7950 

. 7 6 6 9 6 5 9 

.2345236 

.6000 

.7716233 

.2357622 

2 

. 1 1 O O 

.60  50 

7 7 6 2 7 7 

.2370102 

.6100 

. 7 6 0 9 2 7 5 

.2362677 

2 

.12  5 6 

.6150 

.7655743 

.2395347 

.6200 

.7902174 

.2406  1 12 

2 

. 1 4 1 Y 

.6250 

.7946569 

.2420973 

.6300 

. 7 9 9 4 9 2 6 

.243393  1 

2 

.15  7 7 

.6350 

.604 1 247 

.2446965 

.6400 

.6067530 

.2460137 

2 

.17  3 6 

.6450 

.6133774 

,2473367 

.6500 

.6179961 

.2466735 

2 

.19  0 0 

.6550 

.6226146 

.2500163 

.6600 

.6272276 

.2513729 

2 

.2062 

.6650 

.6316365 

.2527376 

.6700 

.6364414 

2541124 

2 

.2227 

.6750 

.6410422 

.2554973 

.6800 

. 6456390 

.2566923 

2 

.2392 

.6650 

.6502316 

. 2 5 6 2 9 7 6 

.6900 

.6546201 

.2597 1 32 

2 

.2556 

.6950 

. 6594044 

.261 1391 

.9000 

. 6639845 

.2625755 

2 

.2726 

.9095676 

.6727367 

. 2 S 5 3 5 3 4 

*lnAecti<m  point  for  M s 3.250  nossle. 
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Tahl«  ] (Continued) 


XBi 

XI  - 4 -JCO  « 

- n i8n  /fc  > f \ 

• • - ••  - ***1* 

e 

X 

y 

XI 

2 

, O 9 O 2 3 T T 

, A 1 -4659 

.75 16726 

3 .2500 

2 

. O 9 O C 

-1 

. -4  1 3 5 5-4 

- .7546707 

3 .2898 

2 

.0850 

A 

.390361 

.75 1 6567 

3 .2857 

2 

.0800 

-» 

.367270 

.751618-* 

3 .2816 

2 

.0  750 

A 

. 3 -»  -4  2 8 -4 

.7515366 

3 .2375 

2 

.0700 

A 

.32  1 395 

.7518391 

3 .2338 

2 

,0650 

A 

.298609 

.75 1 3062 

3 ,2293 

2 

.0600 

. A 

,275923 

.75 1 1860 

3 .2252 

2 

.0550 

A 

.253336 

.7509588 

3 .2211 

2 

.0500 

A 

.2308-46 

.7507878 

3 .2170 

2 

.0-150 

A 

.208-45-4 

.7505029 

3 .2129 

2 

.0-100 

A 

.18  6 15  8 

.7502391 

3 .2088 

2 

.0350 

A 

. 1 6 3 9 6 0 

.7899812 

3 .2088 

2 

,0300 

A 

.1  -118  5 8 

.7896168 

3 .2007 

2 

.0250 

A 

.119  8-49 

.7892705 

3 . 19  6 6 

2 

.0200 

A 

.097936 

.7888938 

3 . 19  2 6 

2 

.0150 

A 

.076  1 15 

. 7 8 8 8 c,  5 -7 

3 . 18  8 5 

2 

. O 1 O O 

A 

.05-4389 

.788068  1 

3 . 1888 

2 

.0050 

A 

.032755 

.7876  1 1 8 

3 . 16  0 8 

2 

. OO  O O 

A 

. O 1 12  13 

.7871330 

3 . 17  6 3 

1 

.99  50 

3 

. 9 89762 

.7866295 

3 . 17  2 3 

1 

.9900 

3 

.968801 

.786 1009 

3 . 16  8 3 

1 

.9850 

3 

.987132 

.7855878 

3 . 16  8 2 

1 

.9800 

3 

,925989 

. 7889696 

3 . 16  0 2 

1 

.9750 

3 

.908860 

.7883638 

3 . 15  6 1 

1 

.9700 

3 

. 8 8 3 8 5 8 

.7837802 

3 . 15  2 1 

1 

.9650 

3 

. 6 6 2 9 3 9 

.7830891 

3 . 18  8 1 

1 

.9600 

3 

.8821  1 1 

.7828139 

3 . 18  8 1 

1 

.9550 

3 

.82  1 369 

.7817187 

3 . 18  0 1 

1 

.9500 

3 

.8007  16 

,7809886 

3 . 13  6 0 

1 

. 9 5 O 

3 

.7801  8 6 

.7802422 

3 . 13  2 0 

1 

.9-400 

3 

.75966  1 

.7398753 

3 . 12  8 0 

1 

.9350 

3 

.739261 

. / 3 8 6 8 2 O 

3 . 12  8 0 

1 

.9300 

3 

.7  1 8986 

,7378655 

3 . 12  0 0 

1 

.9250 

3 

.6987  18 

.7370287 

3.1160 

1 

.9200 

3 

. 6 7 8 5 6 5 

.736 1697 

3 . 1 4 ;?  O 

1 

. 9 1 O 

3 

.656899 

,>352876 

3 1 Cl  G C 

1 

.9100 

3 

.638516 

.7383797 

3 . 10  8 0 

1 

,9050 

3 

.618618 

. 7 3 3 5 2 6 

3 . 1 O O O 

1 

, *.*  o O O 

3 

.598793 

.7325  30 

3 ,0960 

1 

.8950 

3 

. 5 9 O 5 2 

. 7 • J 1 S 3 8 1 

3 .0924 

1 

.8900 

3 

. 5 .3  9 3 9 3 

.7305800 

3 .0881 

1 

.8850 

3 

.5398  18 

. 7 2 5 2 8 2 

3 .0681 

1 

.8300 

. 3 

.520313 

.7288893 

3 .080  1 

1 

. 8 7 1} 

3 

.50089  1 

.72  78328 

3 ,076  1 

1 

.8700 

3 

.881588 

. 7 2 6 3 7.  7 6 

3 .07  21- 

1 

.8650 

3 

.462283 

.7252580 

3 .0682 

1 

.8600 

3 

. 8 8 3 O 9 5 

. 7 2 8 1 8 O 1 

3 0 6 4 2 

1 

.8550 

3 

. 4 2 3 9 8 6 

.722998 1 

3 .0603 
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Table  1 (Continued) 

(S)  ^ = 0.140,  (I  > 


§ 

X 

y 

M 

1 

. a 5 o o 

3 

.-404953 

.72 18378 

3 .0563 

1 

. a 5 o 

3 

.385996 

.7206567 

3 .0523 

1 

. a ■«»  o o 

3 

. 3 « 7 1 15 

,71  94373 

3 .0484 

1 

. a 3 5 o 

3 

.348309 

■ .7182375 

3 . O -»  -1  4 

1 

. a 3 o o 

3 

.329579 

.7169970 

3 .0405 

1 

.8250 

3 

.3  10921 

.71 57385 

3.0365 

, a 2 o o 

3 

.29234  1 

.71 44574 

3 0 3 2 6 

1 

.8150 

3 

. 2 7 3 a 3 i« 

.7131610 

3 .0286 

1 

.8100 

3 

.255398 

.7  1 1 842  1 

3 .0247 

1 

.80  50 

3 

.237037 

.7105057 

3 .0207 

1 

.8000 

3 

.218750 

. •/  O 9 1 4 7 O 

3.01 68 

1 

.7950 

3 

.200532 

.7077735 

3 .0126 

1 

.7900 

3 

. 1 8 2 3 8 9 

.7063779 

3 .0089 

1 

.7850 

3 

.164316 

.7049676 

3 .0050 

1 

.7800 

3 

.1  4 6 3 14 

.7035357 

3 . O O 1 O 

1 

.7750 

3 

.1  2 8 3 8-4 

.7020867 

2 .997  1 

1 

.7700 

3 

.1  10  5 2 5 

.7006164 

2 .9932 

1 

.7650 

3 

.092734 

.6991316 

2 .9892 

.7600 

3 

.0750  13 

.6976279 

2 .9853 

1 

.7550 

3 

.057363 

.696 1054 

2 .9814 

1 

.7500 

3 

.03978  1 

,6945665 

2 .9775 

1 

.7-150 

3 

.022269 

.6930065 

2 .9735 

1 

. 7 a O O 

3 

.004823 

,6914328 

2 .9696 

1 

.7350 

2 

.987448 

.6898383 

2 .9657 

1 

.7300 

2 

.9701  38 

,6882297 

2 .9618 

1 

.7250 

2 

.952896 

.68660  1 1 

2 .3579 

1 

.7200 

2 

.935722 

. 5 8 4 9 5 6 3 

2 .9540 

1 

.7150 

2 

.918613 

.6832958 

2 .9500 

1 

.7100 

2 

.901571 

,6816174 

2 9 4 6 1 

1 

.70  50 

2 

. 8 8 4 5 9 6 

.679921  1 

2 .9422 

1 

.7000 

2 

. 8 6 7 6 8 6 

.6782072 

2 .9383 

1 

.6950 

2 

. 8 5 0 8 4 0 

.6764800 

2 .93-44 

1 

. 6 9 0 0 

2 

.634061 

.•C  7 4 7 3 5 2 

2 .9305 

1 

.6850 

2 

.8  1 7346 

.6729729 

2 .9266 

1 

.6800 

2 

.800696 

.671 1935 

2 .9227 

1 

.6750 

2 

.764  1 1 t. 

.6693988 

2 , 9 -•  8 a 

I 

.70/  --  6 6 

T 5 « 7 1 

2 , n 1 a o 

1 

.6650 

2 

.751 1 28 

.6657621 

:•  .9110 

1 

.6600 

2 

.734731 

.6639205 

2 .9070 

1 

, 6 5 i=  O 

2 

.7  18  3 9 8 

. 6 6 2 6 1 8 

2 .903  1 

1 

.6500 

2 

.702 1 28 

.660  1 .O  6 7 

2 ,8992 

1 

.6-450 

2 

. 6 8 5 9 19  9 

.6582966 

1 

.6400 

2 

. 6 6 9 7 7-13 

. 6 5 6 J 9 O 2 

2.8914 

1 

.6350 

2 

. 6 5 3 6 8 9 0 

.65  447  1 O 

1 

.6300 

2 

.637666^ 

,6525336 

1 

.6250 

2 

.6217059 

,8505800 

1 

.6200 

2 

.6058047 

.6486138 

2 .8758 

1 

. 6 ■*  5 0 

2 

. 5 8 9 9 6 4 6 

.6466317 

1 

.6100 

2 

.5741853 

,64  46336 
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Table  1 (Continued) 

(g)  = 3.250.  1,^  = 0.140,  (e  > Sj) 


1 

X 

y 

M 

1 

. 6 O S3  O 

2 

. 5 5 S 4 6 5 7 

,6426214 

1 

.6000 

2 

. 5428054 

.6405959 

2 

.6602 

1 

. 5 9 S O 

2 

.5272052 

. 6 3 C 5 S 3 1 

1 

.5900 

2 

.51 16648 

.-6  3 6 4 9 5 5 

1 

. 5 « S3  O 

2 

.4961830 

.6344243 

1 

.5600 

2 

. 4807595 

.6323391 

2 

. 8 4 4 7 

1 

. 5 T 5 O 

2 

.4653950 

.6302368 

1 

.5700 

2 

.4500892 

.6281232 

1 

, 5 e B O 

2 

.4348411 

.625994  1 

1 

.5600 

2 

.4196511 

.623050  1 

2 

.829  1 

1 

. 5 5 BO 

2 

.4045181 

.62 1 6927 

1 

.5500 

2 

.3894423 

.6195219 

1 

.5-450 

2 

.3744248 

.61 73350 

1 

.5-400 

2 

.3594627 

.6151364 

2 

.8135 

1 

.3350 

2 

.3445577 

.61  2 9 2 9 

1 

.5300 

2 

.3297096 

.61  06957 

1 

.5550 

2' 

.3149164 

.6084567 

1 

.5200 

2 

.300  1 80  1 

.60620 19 

2 

.79  76 

1 

.5150 

2 

.2654994 

.6039345 

1 

.5100 

2 

.2708743 

.6016530 

1 

.50  50 

2 

.2563042 

.5993589 

1 

.5000 

2 

.241 7895 

.59705  1 O 

2 

.7822 

1 

. -4  <3  5 O 

2 

.2273293 

.5947306 

1 

.4900 

2 

.2  1 29240 

.5923967 

1 

.4650 

2 

. 1 9 8 5 7 2 7 

.5900503 

1 

.4600 

2 

, 1 4 2 7 6 O 

.5876906 

2 

.7666 

1 

.4750 

2 

. 1 7 0 0 3 3 6 

.5853175 

.4  700 

3 

. 1 5 5 8 4 4 7 

.5829324 

1 

.4650 

2 

. 1 4 1 7 0 9 7 

.580534  1 

1 

,4600 

, 1 2 7 6 2 7 7 

.5781241 

2 

.7509 

1 

.4550 

2 

. 1 13  5 9 9 3 

.57570  1 O 

1 

,4500 

2 

. O 9 9 6 2 3 5 

.5732664 

1 

.4450 

2 

.0857008 

.5708169 

1 

,4400 

2 

.0718304 

.5683599 

a 

.7352 

1 

.4350 

2 

.0580  128 

.5656886 

1 

.4300 

2 

.0442478 

.5634045 

1 

. 4 r 5 O 

2 

0 3 0 5 3 5 1 

.5609084 

1 

. 4 ? O O 

2 

.0168748 

,5584000 

2 

.7195 

1 

.4150 

2 

.0032650 

.5550016 

1 

.4100 

1 

.9697072 

. 5 5 > J 5 1 4 

1 

.<(050 

1 

.9762016 

.5508081 

1 

.4000 

1 

.9627464 

.5402352 

2 

. 7 '..J  A "? 

1 

. 3 9 5 0 

1 

. 9 4 9 3 4 3 7 

. 5 4 5 f 8 6 6 

1 

,3900 

1 

,9359909 

,54  311  23 

1 

. 3 6 S-  i O 

1 

, 9 2 2 6 6 6 S:? 

. 5 4 O Sj  2 6 O 

1 

.3600 

1 

,9094362 

, 5 3 7 9 2 3 

. 6 8 7 '> 

1 

, V S3  O 

1 

, « -3  ri  2 3 7 3 

. 5 3 5 3 1 ■'  4 

1 

. ^700 

1 

, 8 6 3 0 6 7 O 

. 5 3 2 6 «-j  7 3 

1 

. 3 6 ‘y  O 

1 

. 6 6 9 ‘ » 6 7 O 

. r-  3 O O »■>  :i 
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Table  1 (Continued) 


(g) 

Mj  - 3.250,  = 

0.140,  [i  > Ij) 

t 

X 

y 

Ki 

1 

.3600 

1 

. 6 5 6 9 3 T 2 

.5274245 

2 

6 7 2 0 

1 

, 3 5 S O 

1 

. 6 4 3 9 3 6 1 

.5247713 

1 

.3500 

1 

. 6309676 

.522  1093 

1 

.3-450 

1 

.6160670 

.51  9 4 3 6 A 

T 

.3^00 

1 

.6052359 

.5  1 67540 

2 

6 5 6 1 

1 

.3350 

1 

. 7924346 

..51  40603 

1 

.3300 

1 

. 7796625 

.51 13574 

1 

.32  50 

1 

. 7 669795 

.5066446 

1 

.3200 

1 

.7543254 

.5059221 

2 

6 4 0 1 

1 

.3150 

1 

.7417201 

.5031901 

1 

.3100 

1 

.7291 636 

.5004464 

1 

.3050 

1 

.7166559 

.4976976 

•1 

.3000 

1 

.7041971 

.4949366 

2 

• 

6 2 4 1 

n 

.2950 

1 

.6917657 

.4921665 

1 

.2900 

1 

. 6 79  4 230 

.4693906 

1 

.2650 

1 

.6671065 

,4666040 

1 

.2600 

1 

.6546416 

.4636067 

2 

• 

6 0 7 9 

1 

. 2 T 50 

1 

. 6426235 

.4610044 

1 

.2700 

1 

.6304525 

.4761925 

1 

.2650 

1 

.6163296 

.4753716 

1 

.2600 

1 

.6062542 

.4725431 

2 

• 

5 9 17 

1 

.2550 

1 

. 5942262 

.4697067 

1 

.2500 

1 

. 5622456 

.4666627 

1 

.2-4  50 

1 

. 5 7 0 3 12  4 

.4640 106 

1 

. 2 O O 

1 

, 5564264 

,461  151  1 

2 

• 

57  54 

1 

.2350 

1 

. 5465672 

.4562646 

1 

.2300 

1 

.5347950 

.4554  1 1 1 

1 

.2250 

1 

.5  230  496 

.4525303 

1 

.2200 

1 

.51  13517 

,4496423 

2 

» 

5 5 9 0 

*1 

.2150 

1 

. 4996997 

,4  4 6 7 4 6 4 

1 

.2100 

1 

.4660945 

.4436477 

1 

.2050 

1 

. 4765360 

.4409405 

1 

.2000 

1 

.4650237 

. 4 3 6 O V f J 

2 

• 

5 4 2 6 

1 

.19  5 0 

1 

.4535574 

.4351065 

.19  0 0 

1 

.4421 376 

.4321636 

1 

.16  5 0 

1 

.4307645 

.4292524 

1 

. 1 6 O O 

1 

.4 194366 

.4263166 

2 

• 

5 2 6 0 

1 

.17  50 

1 

.4061550 

.4233754 

1 

.17  0 0 

1 

.3969169 

.4204294 

1 

. -.630 

1 

.3657266 

.41 74764 

1 

.16  0 0 

1 

.3745647 

. 4 1 4 3 J 2 

2 

5 0 9 3 

1 

.15  50 

1 

.3634655 

,41  1 5 6 3 

1 

.15  0 0 

1 

.3524322 

,4065976 

1 

.14  50 

1 

,3414240 

.4056291 

1 

.14  0 0 

1 

,3304616 

.4026563 

2 

4 9 2 4 

1 

.13  5 0 

1 

.3195441 

.399660 1 

1 

.13  0 0 

1 

.3066716 

.396700: 

1 

.12  5 0 

1 

.2976444 

,3937176 

1 

.12  0 0 

1 

,2670620 

.3907316 

2 

4 7 5 5 
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Table  1 (Continued) 


(g) 

= 3.250,  = 

0.140,  (£  > i^) 

e 

y 

hf 

1 

.115  0 

1 

.2763243 

.3877430 

1 

. 1 1 O O 

1 

.2656318 

.384751  3 

1 

.10  5 0 

1 

.2549837 

.38 1 7574 

1 

. 1 O O O 

1 

. 2 4 ,4  3 8 O 2 

.37876  1 4 

2 

.4584 

1 

.0950 

1 

.23382  1 2 

.3757635 

1 

.0900 

1 

.2233067 

.3727635 

1 

.0550 

1 

.2 1 28365 

.3697621 

1 

,0500 

1 

.2024 105 

.3667595 

2 

.4412 

■1 

.0750 

1 

.1920287 

.3637556 

.0700 

1 

.1816908 

.3607512 

1 

.0650 

1 

.1713969 

.3577460 

1 

.0600 

1 

.1611470 

.3547403 

2 

.4239 

1 

.0550 

1 

. 1 509409 

.35 1 7343 

1 

.0500 

1 

.1407781 

.3487269 

1 

. o a 5 O 

1 

. 1 3 O 6 5 9 C 

.3457236 

1 

.0400 

1 

.1205837 

.3427185 

2 

,4064 

1 

,0350 

1 

.1  10  5 5 1 4 

.3397146 

1 

.0300 

1 

.1005623 

.3367  1 16 

1 

.0250 

1 

.0906165 

.3337  102 

1 

.0200 

1 

,0807138 

.3307  1 O O 

2 

.3806 

1 

.0150 

1 

. O 7 0 8 5 4 0 

.32  77  1 1 6 

1 

. O 1 O O 

1 

.0610372 

.3247151 

1 

.0050 

1 

.0512629 

.3217212 

. O O O O 

1 

.04  1 53  1 3 

.3187296 

2 

.3710 

,9950 

1 

.03 1 8422 

.31 57408 

9 9 0 0 

1 

.0221954 

.31 27552 

9 8 5 0 

1 

.0  1 259  10 

.3097727 

,9800 

1 

.0030  2 8 •> 

.3067936 

2 

.353  1 

.9750 

.9935084 

.3036 1 67 

,9700 

.984030  1 

.3006476 

.9650 

.9745936 

. 2 9 7 8 8 0 9 

. 9 6 0 0 

.9651987 

,2549166 

2 

.3350 

.9550 

. 9 5 5 8 4 f.  5 

.2919613 

,9500 

.9465334 

. 2 6 9 O O 9 O 

.9-^50 

.9372628 

.2860620 

.9400 

.9280333 

.283-206 

2 

.3168 

.9350 

.91 88448 

.200 1851 

^ ^ 

*•4  1—  cr 

, KJ  O 

, 75*  ti  i--  « 

t M. 

.9250 

.9005903 

.2743326 

.9200 

.6915240 

.2714162 

2 

.2984 

.9150 

. 8824962 

.26850  6 

.9100 

.6735126 

. 2 6 3 C O •.  2 
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Table  1 (Continued) 
(h)  = 3.500,  r,^  = 0.130. 


% 

X 

y 

M 

- .0150 

--  .Ol4ei67 

, 1 3 O O 1 3 T 

1 .004  1 

- .0200 

- .0197116 

, 13  0 0 2 0 2 

.9965 

- .0250 

— .0246264 

1300493 

.9930 

- .0300 

- .0295412 

1 2 0 0 7 6 9 

.9674 

- .0350 

- .0344560 

1301 109 

.9619 

- .0400 

- .0393707 

13  0 15  14 

.9764 

- .0450 

- .0442653 

1301964 

.9710 

- 0 5 0 0 

- .0491999 

1302519 

.9655 

- .0550 

- .0541  14  3 

13  0 3 1 18 

.9601 

- .0600 

- .0590267 

1 3 O 3 7 O 3 

.9547 

- .0650 

- .0639429 

1 3 0 4 5 1 2 

.9493 

- .0700 

- .0686570 

1305305 

.9439 

- .0750 

- .0737710 

1306163 

.9366 

- . o a O O 

- .0766646 

1 307086 

.9332 

- .o  a 5 o 

- .0635964 

1 308074 

.9279 

- .0900 

- .0685118 

13  0 9 12  6 

.9226 

- .0950 

- .0934250 

13  10  2 4 3 

.9174 

- . 1 o o o 

- .0963360 

13  114  2 3 

.9121 

- .10  5 0 

- .1032506 

13 1 2669 

.9069 

- . 1 1 O O 

- .1001634 

13 1 3979 

. 9 o 1 -y 

-.11  50 

- .1 130757 

1315353 

.6965 

- . 1 ao o 

- .1 179676 

1316792 

.8914 

- .1250 

- .1226995 

13 1 6296 

.6662 

- . 1 30  O 

-.1276110 

13 19663 

.6611 

- . 1 3 SO 

- .1327222 

13  2 1 4 95 

.6760 

- . 1 <400 

- .1376330 

12  2 3 19  2 

.8710 

- .14  50 

-.1425436 

1324952 

.6659 

- . 15  0 0 

- .1474536 

1326777 

.6609 

- .15  50 

- ,1523636 

1 326666 

.6559 

- .16  0 0 

- .1572731 

13  3 0 6 2 0 

.6509 

- .16  5 0 

- .1621822 

13  3 2 6 3 7 

.6459 

- .17  0 0 

- . 1670909 

1 3 3 4 5 6 2 

.6410 

- .17  5 0 

- .1719992 

13  3 6 6 65 

.6361 

- .1600 

- .1  769071 

13  3 9 0 7 5 

.6312 

- .16  5 0 

- .1616146 

1341349 

,6263 

- . 19  0 0 

- .1  667216 

1 3 4 3 G 6 7 

.3215 

- ,19  i O 

- .1916261 

13  4 6069 

.6167 

- .2000 

— . i 9 6 5 3 4 2 

1 3 4 G 5 5G 

.0119 

- .20  50 

- . 2 O •*  4 3 96 

13  5 10  6 6 

.807  1 

- .2100 

- .2063450 

1353660 

.6023 

- .2150 

- .21  12496 

135636 

.7976 

- .2200 

- .2161537 

1 3 5 9 0 6 0 

.7929 

- .2250 

- . 2 . » 1 O 5 7 3 

13  6 16  4 6 

. 7 6 6 2 

- .2300 

— .2259604 

1 3 6 4 6 96 

,7635 

- .2350 

- .2300629 

1 3 6 7 6 1 O 

. 7 4 6 9 

- 2 4 0 0 

- .2  357646 

1370567 

,7743 

.2450 

- .2  406661 

1373626 

.7697 

- ,2500 

- ,2455779 

1376730 

. 7 6 5 1 

•-  4 4 to  6 
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1379902 

. V 6 O 5 

Table  1 (Continued) 


(h) 

= 3.500, 

e 

X 

2 6 0 0 

- 

.2553666 

2 6 5 0 

- 

.2602655 

2 7 0 0 

- 

.2651 637 

2 7 5 0 

— 

.2700614 

2 8 0 0 

- 

.2749583 

2 8 5 0 

- 

.2798546 

2 3 0 0 

- 

.204750  1 

2 3 5 0 

- 

.2  09  6 4 55 

3 0 0 0 

- 

.2945392 

3 0 5 0 

- 

.2994326 

3 10  0 

- 

.3043253 

3 1 50 

- 

.3092  172 

3 2 0 0 

- 

.3141004 

3 2 5 0 

- 

.3  1 0 9 9 0 8 

3 3 0 0 

- 

.3238084 

3 3 5 0 

- 

.3207772 

3 4 0 0 

— 

. 3336652 

3 4 5 0 

- 

.3303524 

3 5 0 0 

- 

.3434300 

3 5 50 

- 

.1.  4 0 3 242 

3 6 0 0 

- 

,3532009 

3 6 5 0 

— 

.3580926 

3 7 0 0 

- 

.3629755 

3 7 50 

- 

,3678574 

3 8 0 0 

- 

.3727385 

3 8 5 0 

- 

.3776186 

3 9 0 0 

- 

.3624976 

3 9 50 

- 

.3673760 

4 0 0 0 

, — 

.3922533 

4 1 C O 

— 

.4020050 

4 2 0 0 

,41 17526 

4 3 0 0 

- 

.4214962 

4 4 0 0 

- 

,43 12356 

4 5 0 0 

- 

.4409706 

4 6 0 0 

- 

.4507015 

4 7 0 0 

- 

. 4604278 

4 8 O <■» 

— 

^4701  408 

4 9 0 0 

- 

. 4790669 

5 O O O 

- 

.4895  <90 

5 10  0 

- 

. 4992665 

5 2 0 0 

- 

,508980  1 

5 3 0 0 

- 

.5186866 

5 4 00 

- 

. 5 2 8 3 7 r=»  O 

5 5 0 0 

- 

. 5380062 

5 6 0 0 

. 5477480 

5 7 0 0 

, 5 5 *»  4 2 4 5 

5 8 0 0 

- 

,5670954 

5 3 0 0 

M 

, 5 7 6 7 <5  O a 

60  0 0 

- 

.5664205 

215 


0.130,  (e<ei) 


y 

M 

1 

383 1 35 

.7560 

1 

3 8 6 4 3 1 

.7515 

1 

389791 

. 7 4 7 0 

1 

3 9 3 2 14 

.7426 

1 

3 9 6 7 0 1 

.7362 

1 

400252 

.7337 

1 

403066 

.7294 

1 

407544 

,7250 

1 

41 1285 

,7207 

1 

415089 

.7163 

1 

418957 

.7121 

1 

422889 

.7076 

1 

4 2 6 8 8 4 

.7035 

1 

4 3 0 9 4 2 

.6993 

435064 

.695  1 

1 

439248 

.6909 

1 

443496 

.6868 

1 

447808 

.6826 

1 

452182 

.6785 

1 

456620 

.6745 

1 

4 6 1 12  1 

.6704 

1 

465685 

.6664 

1 

470342 

.6623 

1 

475002 

.6583 

1 

479755 

.6544 

1 

484572 

.6504 

1 

499451 

.6465 

1 

494393 

.6426 

1 

499398 

.6387 

1 

S O 9 9 y 

.6310 

1 

520047 

.6234 

1 

530748 

.6151 

1 

54 1699 

.6085 

• 

5 5 2 9 O 1 

.6012 

1 

564354 

.5940 

1 

576056 

.5868 

1 

^ 9 9 C*  O G 

S 7 s?  7 

1 

6 0 0 2 1C 

. 5 7 2 8 

1 

6 1 2660 

5 8 5 9 

1 

6 2 5 : r-  3 

. 5 5 9 1 

1 

6 2 8 3 O 

.5524 

1 

651504 

. 5 4 5 7 

1 

6649*9 

.5392 

1 

6 7 8 6 4 1 

. 5 3 2 7 

1 

692328 

. 5 2 8 4 

1 

706767 

. 5 1 z-y  9 

1 

721200 

.5139 

1 

7 3 5 8 8 1 

. 5 0 O 3 

1 

750806 

.5017 
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Table  1 (Continued) 

(h)  - 3.500.  = 0.130,  (e  < y 


i 

X 

y 

M 

_ 

.6100 

_ 

5 9 6 0 7 4-^ 

. 1765976 

.4957 

mm 

.6200 

— 

6057223 

. 1 7 6 1 3 9« 

.4696 

mm 

.6300 

- 

6153644 

.1 79^059 

.4640 

.6400 

— 

6250004 

. 16  1 2 9 6 6 

.4762 

. 6 S O O 

6346302 

.1629118 

.4726 

.6600 

6442536 

. 16  4 5 5 15 

.4670 

. 6 T O O 

6 5 3 6 7 1 O 

.1662162 

.4615 

.6600 

6 6 3 4 6 16 

. 18  7 9 0 3 9 

.4561 

.6900 

— 

6730661 

. 16  9 5 9 5 7 

.4507 

.7000 

6626839 

.1913535 

.4454 

.7100 

6922746 

.1931146 

.4402 

.7200 

70 1 6550 

. 19  4 9 0 0 2 

.4350 

.7300 

71 14364 

. 19  6 7 0 96 

.4300 

.7-400 

- 

7210067 

. 19  6 5 4 3 6 

.4250 

.7500 

7305700 

.2004014 

.4200 

«■ 

. 7600 

7401 262 

.2022634 

.4151 

.7700 

7 4 9 6 7 5 1 

.204  1693 

.4103 

.7600 

7592 167 

.2061192 

.4056 

.7900 

7667509 

,2060761 

,4009 

.6000 

- 

7 7 8 2 T 7 6 

,2100509 

.3963 

.6100 

7876967 

.21 20526 

.3916 

M 

.8200 

7 97306  1 

.2140781 

.3673 

.6300 

6 0 6 6 1 16 

.216  1274 

.3829 

.6400 

• 

6163076 

.2162004 

.3765 

.0500 

6257960 

.2202972 

.3742 

M 

.6600 

— 

6352753 

. 2 2 2 4*1  76 

.3700 

.6700 

6447470 

.2245616 

. 3656 

.6600 

65  4 2 1 U 6 

,2267293 

.3617 

.6900 

— 

6636656 

.2269205 

.35  76 

.9000 

6 7 3 1 12  7 

.231 1351 

.3336 

.9100 

— 

6625523 

,2333663 

.3497 

.9200 

— 

6919811 

.2356345 

.34  56 

.. 

.9300 

— 

90 1 4024 

.2379  197 

.3419 

.9400 

9 10  6 14  9 

.2402260 

,3362 

.9500 

9 2 0 2 16  7 

.24  2 55  95 

.3344 

«ip 

.9600 

9 2 9 6 13  7 

.2449142 

.3307 

. 9 ■ O O 

mm 

9369996 

.2472922 

. 3 2 7 1 

,9600 

9483766 

.2496932 

. 3 2 3 '4 

.9900 

- 

9 5 7 7 4 4 4 

.252  1 1 'T  4 

.3200 
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Table  1 (Continued) 


(h) 

= 3.50e. 

e 

X 

o o o o 

— 

.0000521 

0 12  5 

.0  1 22  3-46 

0 15  0 

.0146921 

O 1 T 5 

.0171494 

0 2 0 0 

. O 1 96067 

0 2 2 5 

.0220640 

O 2 5 C3 

.0245212 

O 2 T 5 

.0269765 

0 3 0 0 

.0294357 

0 3 2 5 

.0316926 

0 3 5 0 

.0343500 

O 3 V 5 

.036607 1 

O ■A  O O 

.0392642 

0-425 

.04  1 721  2 

0 4 5 0 

.0441762 

0 4 7 5 

.0466352 

0 5 0 0 

.0490920 

0 5 2 5 

.0515490 

0 5 5 0 

.0540056 

0 5 7 5 

,0564626 

0 6 0 0 

] O 5 6 9 1 9 4 

0 6 2 5 

.0613760 

0 6 5 0 

.0636327 

0 6 7 5 

.0662693 

0 7 0 0 

. O 6 6 7 4 5 6 

0 7 2 5 

.0712023 

0 7 5 0 

. O 7 3 6 5 6 7 

0 7 7 5 

,0761 151 

0 6 0 0 

.0765714 

0 6 2 5 

.0610277 

0 8 5 0 

.0634639 

0 6 7 5 

.0659400 

0 9 0 0 

. 0 6 6^960 

0 9 2 5 

.0906520 

0 9 5 0 

,0933079 

0 9 7 5 

.-0957636 

1 O o O 

.0962  195 

1 O 5 

1 000732 

10  5 0 

.1031 306 

10  7 5 

.1055664 

1 1 O O 

,1060416 

112  5 

,1  1 0 4 9 7 2 

115  0 

.1 129525 

117  5 

.1  1 4 O 7 7 

12  0 0 

,1 176626 

12  2 5 

,1203176 

12  5 0 

. 1 2 2 7 7 2 6 

12  7 5 

, 1 252275 

13  0 0 

. 1 2 7 6 6 2 3 

= 0.130  (e<ei> 

y M 


1 

3 

O 

O C S 9 

1 

3 O 

0-4  96 

1 

O 3 

5 O 

1 

3 

o 

0 6 2 7 

1 

O 3 

7 9 

1 

3 

c 

0 7 7 3 

1 

O 4 

O 7 

1 

3 

G 

0 9 3 6 

1 

O 4 

3 6 

1 

3 

O 

1115 

1 

O 4 

6 5 

1 

O 

3 

13  10 

1 

O 4 

9 3. 

■1 

3 

O 

15  2 2 

1 

O 5 

2 2 

1 

3 

O 

17  5 0 

1 

O 5 

3 1 

1 

3 

o 

19  9 4 

1 

O 5 

7 9 

1 

3 

o 

2 2 5 4 

1 

O 6 

O 6 

1 

3 

o 

2 5 3 2 

1 

O 6 

3 7 

1 

3 

o 

2 6 2 5 

1 

0 6 6 6 

1 

3 

o 

3 13  4 

1 

O 6 

9 5 

1 

3 

o 

3 4 6 0 

1 

O 7 

2 4 

1 

3 

o 

3 6 0 2 

1 

O 7 

5 3 

1 

3 

o 

4 16  0 

1 

0 7 6 2 

1 

3 

o 

4 5 3 5 

1 

• 

o a 

1 1 

1 

3 

o 

4 9 2 6 

« 

1 

• 

O ft 

4 O 

1 

3 O 

5 3 3 3 

1 

0 6 6 9 

1 

3 O 

5 7 5 7 

1 

• 

0 6 9 9 

1 

3 O 

6 1 97 

1 

• 

0 9 2 8 

1 

3 

o 

6 6 5 3 

1 

• 

0 9 5 7 

1 

3 

o 

7 12  6 

1 

• 

0 9 8 7 

1 

3 

o 

7 6 15 

t 

• 

1 O 

1 e 

1 

3 

o 

6 12  0 

1 

• 

1 O 

4 6 

1 

3 

o 

6 6 4 2 

1 

• 

1 O 

7 5 

1 

3 

o 

9 18  0 

•1 

» 

1 1 

O 5 

1 

3 

o 

9 7 3 5 

1 

• 

1 1 

3 4 

1 

3 

1 

0 3 0 6 

1 

* 

1 1 

6 4 

1 

3 

1 

0 6 9 3 

1 

• 

1 1 

9 4 

1 

3 

1 

14  96 

1 

1 2 

2 _» 

1 

3 

1 

1 1 to 

1 

* 2 

5 3 

1 

3 

1 

2 7 5 3 

1 

1 2 

3 

1 

3 

1 

3 4 0 5 

1 

1 3 

1 3 

1 

3 

1 

4 0 7 5 

1 

1 3 

4 3 

T 

T 

1 

4 7 6 0 

1 

1 3 

7 3 

4 

3 

I 

5 4 6 2 

1 

1 4 

O 3 

3 

1 

O I 6 O 

t 

* .4 

3 

1 

3 

1 

6 9 15 

1 

1 4 

6 3 

1 

3 

1 

7^66 

4 

• 

1 4 

9 3 

1 

3 

1 

6.34 

1 

» 

1 5 

2 3 

1 

3 

1 

9 ' 1 6 

1 

t 

1 5 

3 

1 

.? 

2 

0 0 18 

1 

• 

1 5 

tt  3 

1 

3 

2 0 6 3 5 

1 

1 6 

1 3 

1 

3 

2 

16  6 6 

1 

1 6 

■4  4 

1 

3 

2 

2 5 ! 6 

1 

1 6 

7 4 

1 

3 

2 

3 3 6 4 

1 

1 7 

O -i 

1 

3 

2 

4 2 6 7 

1 

1 / 

...  5 

in 
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Table  1 (Continued) 

(h)  = 3.500.  = 0.130,  {%  < Ij) 


X 

y 

XI 

. 1 3 2 S 

. 1 

301 370 

1325166 

1 

.17  6 5 

,13  5 0 

. 1 

3 2 5 9 15 

1326081 

1 

.17  9 6 

1 3 T 5 

. 1 

350460 

13  2 7 0 1 3 

1 

.18  2 6 

14  0 0 

. 1 

375003 

13  2 7 9 6 1 

1 

.18  5 7 

1-425 

. 1 

399546 

13  2 8 9 2 6 

1 

.18  8 7 

14  5 0 

«» 

. * 

424067 

1329908 

1 

.16  9 4 

14  75 

. 1 

448628 

13  3 0 9 0 5 

1 

.19  4 9 

15  0 0 

. 1 

473 167 

133 1920 

1 

.13  7 9 

15  2 5 

. 1 

497705 

1332950 

1 

.2010 

15  5 0 

. 1 

522242 

1 333998 

1 

.2041 

15  75 

. 1 

546778 

1335060 

1 

. 20  7 2 

16  0 0 

. 1 

571313 

1336142 

1 

.2102 

16  2 5 

. 1 

595647 

1337238 

1 

. 2 1 33 

16  5 0 

. 1 

620  379 

1338352 

1 

.2164 

16  75 

. 1 

6 4 4 9 1 O 

1339481 

1 

.2195 

17  0 0 

. 1 

669440 

1340628 

1 

.2226 

17  2 5 

. 1 

693969 

13  4 1 7 9 0 

1 

,2257 

17  50 

. 1 

718496 

13  4 2 9 7 0 

1 

.2288 

17  75 

. 1 

743023 

13  4 4 1 6 6 

1 

.2296 

160  0 

. 1 

767547 

13  4 5 3 7 8 

1 

,235  1 

18  2 5 

. 1 

792071 

13  4 6 6 0 7 

1 

.2069 

18  50 

. 1 

8 16593 

1347652 

1 

.2413 

18  75 

. 1 

6 4 1 114 

13  4 9 1 1 4 

1 

.2444 

19  0 0 

. 1 

865634 

13  5 0 3 9 3 

1 

.2475 

19  2 5 

. 1 

690 152 

13  5 16  88 

1 

.2507 

19  5 0 

. 1 

914669 

13  5 3 0 0 0 

1 

.2538 

19  75 

. 1 

9 3 9 18  4 

1354328 

1 

.2569 

2 0 0 0 

. 1 

963698 

13  5 5 6 7 3 

1 

.2601 

2 0 2 5 

. 1 

98821  1 

13  5 7 0 35 

1 

.2632 

20  50 

.2012722 

13  5 6 4 13 

1 

.2664 

2 0 75 

.2037231 

13  5 9 8 0 7 

1 

.2695 

2 10  0 

.2061739 

13  6 12  18 

1 

.2727 

2 12  5 

.2066246 

13  6 2 6 4 6 

1 

.2756 

2 15  0 

. 2 

1 10  7 5 0 

13  6 4 0 9 1 

1 

.2790 

2 1 75 

. 2 

1 3 5 2 54 

13  6 5 5 5 2 

• 

.262  1 

2 2 0 0 

. 2 

1 59756 

13  6 7 0 2 9 

1 

.2853 

2 2 2 5 

. 2 

1 8 4 2 5 6 

13  6 6 5 2 4 

.-.865 

2 2 5 0 

• •• 

2 0 9744 

. 

1370035 

1 

.2917 

2 2 7 5 

.2233251 

1371562 

1 

.2948 

2 3 0 0 

.2257747 

1 / 3 10  7 

1 

.2980 

2 3 2 5 

.2282240 

1 - t'  • 6 6 7 

1 

.3012 

2 3 5 0 

• 

306732 

1 3 7 r 2 4 5 

1 

.3044 

2 3 7 5 

.2331222 

1 3 7 7 6 4 4 

1 

.30  76 

2 4 0 0 

. 2 

3 0 5 7 1 1 

1 3 7 & 4 5 0 

1 

.3106 

2 4 2 5 

.2360 196 

13  8 10  7 8 

1 

.3139 

2 4 5 0 

,2404683 

1 3 8 2 7 2 2 

1 

.3171 

2 4 75 

. 2 

429166 

13  8-^:  83 

1 

. 3 2 C*  3 

2 5 0 0 

. 2 

453647 

13  8 6 0 6 0 

1 

.3235 

2 5 2 5 

.2478127 

1 3 8 7 7 S 4 

1 

. 3 2;  ■ 0 
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Table  1 (Continued) 


(h)  = 3.500. 

= 0.130,  {i<y 

e 

X 

y 

.2550 

.2502605 

. 13  8 9 4 65 

1 .3300 

.2575 

.2527081 

.1391193 

1 .3332 

.2600 

.255 1 555 

. 13  9 2 9 3 0 

1 .3364 

.2625 

.2576027 

. 1 3 9 4 6 99 

1 .3396 

.2650 

.2600497 

. 13  9 6 4 7 7 

1 .3420 

.2675 

.2624966 

. 13  9 8 2 7 1 

1 .3460 

.2700 

,2649432 

. 14  0 0 0 0 2 

1 .3493 

.2725 

,2673896 

.14  0 19  11 

1 .3525 

.2750 

.2698359 

. 14  0 3 7 5 5 

1 .3557 

.2775 

.27228  19 

. 1405617 

1 .3590 

.2800 

.2747278 

. 1407495 

1 .3622 

.2825 

.2771734 

.1409390 

1 ,3654 

.2850 

.2776188 

.1411302 

1 .3667 

.2875 

.2820641 

.1413231 

1 .3719 

.2900 

.2845091 

.1415177 

1 .3752 

.2925 

.2869539 

. 1417139 

1 .3764 

.2950 

.2893985 

.14  19  118 

1 .3817 

.2975 

.2918428 

.14  2 1114 

1 .3850 

.3000 

.29428/0 

. 1423127 

1 .3882 

.3025 

, 2967309 

.1425156 

1 . 39  1 5 

.3050 

.2991 747 

. 1427203 

1 .3947 

.3075 

.3016181 

. 1429266 

1 .3960 

.3100 

.3040614 

. 143 1346 

1 .4013 

.3125 

.3065045 

, 1 4 3 3 4 4 3 

1 .4045 

.3150 

.3089473 

, 1435557 

1 .4078 

.3175 

.3  1 13099 

. 1437686 

1 .4111 

.3200 

.3138322 

. 1439836 

1 .4144 

.3225 

.3 162743 

. 1 -4  4 2 O *>  O 

1 .4176 

.3250 

.3187162 

. 1 4 4 4 1 8 1 

1 .4209 

.3275 

.321 1 579 

, 14  4 6 3 6 0 , 

1 .4242 

.3300 

.3235993 

. 1 4 4 8 5 9 5 

1 .4275 

.3325 

.3260404 

, 1450627 

1 .4308 

.3350 

.32848 13 

. 14  5 3 0 7 6 

1 .434  1 

.3375 

.3309220 

. 1 4 5 5 3 4 2 

1 .4374 

. 3 A L>  O 

.3333624 

. 1457625 

1 .4407 

.3^25 

.3358026 

. 14  5 9 9 2 5 

1 .4440 

. 3 4 ; . o 

.3382425 

. 1 4 6 2 2 4 2 

1 .4473 

.3475 

,-1^00622 

. 1 4 C 4 i 7 C 

1 . 4 5 8 

,3500 

.3431 216 

. 1 4 6 6 9 2 7 

1 .4539 

.3525 

.3455607 

. 1469295 

1 .4572 

.3550 

. 3 4 7 9 9 9 6 

.14  7 5 8 0 

1 .4605 

.35  75 

.3504383 

. 1 7 o 5 2 

1 .4639 

.3600 

,3^28766 

. 1 4 7 6 5 0 1 

1 .4672 

.3625 

, 3 5 5 3 14  7 

. 1 4 7 6 9 3 7 

1 .4705 

.3650 

.3577526 

.1481390 

1 .4  73© 

,3675 

.3^01901 

. 1 4 8 3 8 6 0 

1 .477  1 

.3700 

.3026274 

. 1 4 6 6 3 4 7 

1 .4805 

.3  725 

.3650645 

. 1488851 

1 .4836 

.3750 

.3675012 

.1491372 

1 .467  1 
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Table  1 (Continued) 

(h)  = ^.500,  = o.no,  (e  < 


X 

y 

M 

. 3 T 75 

.3699377 

1493910 

1 .4905 

. 3 fl  O O 

.372373© 

1 496466 

1 .4936 

, m m m ^ 

•y  <*99036 

-1  .4371 

. 3 S 5 O 

.3772454 

1501626 

1 .5005 

, 3 © 7 5 

. 3 7 9 6 © O 7 

1 504235 

1 .503© 

.3900 

. 3 ©2  1 157 

1 5 O 6 S 5 6 

1 .5072 

.3925 

.3645505 

1509499 

1 .5105 

.3950 

.3869350 

1512156 

1 .5139 

.3975 

.3694 191 

1514633 

1 .5172 

.4000 

.3916530 

151 7525 

1 . 5206 

.4025 

.3942666 

1520233 

1 .5239 

.4050 

.3967  199 

1522962 

1 .5273 

.4075 

.3991526 

1525706 

1 .5307 

.4100 

.4015655 

1526467 

1 .5340 

.4125 

.4040  179 

1531246 

1 .5374 

.4150 

.4064499 

1534042 

1 ,5406 

.4175 

.4086616 

1536655 

1.544  1 

.4200 

.41  13131 

1539665 

1 .54  75 

.4225 

.4137442 

1542532 

1 .5509 

.4250 

.4161 750 

1545397 

1 .5543 

.4275 

. 4 1 66  0 5 5 

1546279 

1 .5576 

.4300 

.4210356 

1551 179 

1.5610 

.4325 

.4234655 

1554095 

1 .5644 

,4350 

. 42569  SO 

1557029 

1 .5676 

.4  3 75 

.4263241 

1559961 

1 .5712 

.4400 

. 4 3 0 7 5 3 0 

1562949 

1 .5746 

.4425 

.4331615 

1565936 

1 .5760 

.4450 

. 43  Bt,096 

1 566939 

1 .5613 

.44  75 

,4360375 

15  7 19  60 

1 .5647 

.450  0 

. 4 4 0 4 6 5 0 

1 5 7 4 9 96 

1 . 566  1 

.4  525 

,4426922 

1576054 

1 .5915 

,4550 

, 4 4 5 3 19  0 

1561127 

1 .5949 

.4575 

. 4 4 '*  7 4 5 5 

15  6 4 2 17 

1 .5963 

,4500 

.4501716 

15  6 7 3 2 5 

1 .6016 

.4625 

.4525974 

15  9 0 4 5 1 

1 .6052 

. 4 6 50 

.4550229 

15  9 3 5 9 4 

1 .6066 

.4675 

. 4 5 7 4 4 7 9 

15  9 6 7 5 4 

1.61 20 

.4700 

, 4 5 9 6 r 2 < 

1 O W &.<  9 4 

1 . & I S»  4 

,4725 

,4622970 

16  0 3 12  7 

1 .6166 

.4750 

.4647210 

.16  0 6 3 4 0 

1 .6222 

.4775 

.467 1 447 

•I  6 9 5 7 1 

1 .6257 

.4600 

.4695679 

16  >2619 

1 .3291 

.4625 

.47  19906 

1616064 

1 .632b 

.4650 

,4744134 

1619366 

1 .6359 

,4675 

, 4 7 6 6 3 5 5 

1622666 

1 .6394 

. 4»t30 

. 4 7 9 2 5 7 3 

1625967 

1 .6428 

.4095 

,4616766 

1629323 

1 .6462 

,4950 

.4840990 

1 6 3 2 6 To 

1 .6497 

.4975 

. 4 e 65  20  4 

1636048 

1 ,633  1 
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T*bl«  1 iCoBtliitted) 

(W  * 3.500.  « 0.130,  (e  < Ij) 


.50  00 
.50  25 
.50  50 
. 50  T5 
.5100 
. 5 1 25 
. 5 1 SO 
.SITS 
.5200 
.5225 
.5250 
. 5 2 T5 
.5  300 
.53  25 
.5350 
. 5 3 TS 
.5400 
.5425 
.5450 
. 5 4 TS 
,5500 
5 S 2 S 
.5  5 S O 
.5  S TS 
.6600 
.5.6  2 5 
. 56  5 0 
. 95  T5 

. 5 r O O 

.5125 
. 5 T90 
. 5 7 »s 
.5000 
. 50  25 
. 5 0 SO 
. S 6 15 
. S CO 
. 59  25 
. 59  50 
. 59  75 
.6000 
.60  25 
. 60  50 
.60  75 
.6100 
.6125 
.6150 
.6175 
.6200 


.4913006 

. 4 93  T6  O 1 

.4961992 

.4906179 

.5010363 

.5034542 

.5056717 

. 5002000 

.5107056 

.5131219 

.5153376 

.Si  79533 

.5203664 


.525  19-72 
.527611 1 
.5300  24  5 
. 5324375 
.5346501 
. 5372622 
. 539  6 739 


. 5444959 
. 5469063 
.5493163 
.5517253 
. 554 1346 


.5989515 
.5013592 
. 563  76  o4 
.5661732 
. 5 665795 
.5709654 
,5733907 
,5  / » r 9 ^ 6 
.5702001 
. 5 0 0 6 0 4 0 
. 5 0 3 0 0 7 5 
.5654105 
.5676130 
.5902 151 
.5926166 
.5950177 
,5974162 
,3990 103 
.6022 176 
.6046 169 


, 16  3 9 4 3*' 
1642643 
1 64  6 S 0 A 
16  4 9 7 1 O 
1653169 
1656647 
1 66  0 142 
1663655 
1667 106 


1674301 
1 6 7 7 A a 1^; 


6 5 6 5 
6 6 0 0 
6 6 3 4 
6 6 6 9 
6 7 0 3 
6 7 3 0 


6 6 0 7 
6 0 4 1 
6 0 7 6 
6 9 10 


, 16  0 14  0 6 

1.6979 

1665106 

1 .7014 

1606746 

1 .7049 

169  240  2 

1 .7063 

1696076 

1 .7116 

1699767 

1 .7153 

1703477 

1 .7166 

1 707205 

1 .7222 

17 10950 

1 .7257 

17  14  7 14 

1 .7292 

1716495 

1 .7327 

1722295 

1 .7362 

17  2 6 1 13 

1 .7397 

1 729950 

1 .7432 

1 7 3 3 0 0 3 

1 .74  66 

1 737675 

1 .750  1 

1741565 

1.75  36 

17  4 5 4 7 3 

1 .757  1 

1 7 4 9 4 0 0 

1 .7606 

1753345 

1 .7641 

1757300 

1 .7676 

1761269 

1 .7711 

1 7 6 15  2 a e 

1,77  47 

1 7 6 9 3 0 6 

1 . 7 T 6 2 

1773342 

1 .7617 

1777396 

1 .7652 

1 7 6 1 /•  « 9 

1 .7687 

1 7 6 S 5 S O 

1 .7922 

1 7 a 9 6 £ 9 

1 .7956 

1793797 

1 .7993 

1 7 9 7 9 4 3 

1 .6026 

1002106 

1 .6063 

1006291 

1 .0099. 

010492 

1.01 34 

0 14  7 13 

1 .0169 

610951 

1 .0205 

623200 

1 .6240 

WAnr  T©  •*•*4 


T«b]e  1 (Continued) 

(h)  = 3.500,  1^^  s 0.130,  il  ^ Ij) 


X 

y 

M 

. 6 2 5 

.6070  155 

. 1 8 2 7 4 8 -1 

1 .8276 

. e 2 B o 

.6094  135 

. 16  3 1 7 7 6 

1 .6311 

. e 2 T 5 

.6116111 

. 16  3 6 0 9 1 

1 .6346 

. S 3 O O 

.6142061 

. 16  4 0 4 2 3 

1 .6362 

.6325 

.6166046 

. 1644773 

1 .6417 

.6350 

.6190006 

'.1649142 

1 .6453 

.6375 

.6213961 

. 1 a S 3 5 3 O 

1 .0489 

.6400 

.62379  1 1 

. 16  5 7 9 3 6 

1 .6524 

.6425 

.6261655 

. 16  6 2 3 6 1 

1 .8560 

.6450 

.6265794 

. 1 6 G 6 6 O 5 

1 .8595 

.64  75 

.6309726 

.1671266 

1 .8631 

. 6 5 0 0 

. 6 3 3 3 6 5 6 

. 16  7 5 7 4 9 

1 .8667 

.6525 

.6357579 

. 1660250 

1 .8702 

.6550 

.6381497 

. 1664769 

1 .8738 

.6375 

. 6 4 0 5 4 0 9 

. 1669307 

1 .8774 

.6600 

.6429316 

. 1693665 

1 .6810 

.6625 

.645321 7 

.1696441 

1 .6845 

.6650 

.6477  1 13 

. 19  0 3 0 3 6 

1 .666  1 

.6675 

.6501003 

. 19  0 7 6 5 6 

1 .8917 

.6700 

. 6 5 2 4 6 6 6 

.1912263 

1 .8953 

.6725 

. 6546767 

. 1916935 

1 ,6989 

.6750 

.6572640 

. 1921607 

1 .9025 

.6775 

. 6 596506 

. 1926297 

1 .906  1 

.6600 

.6620370 

.1931007 

1 .9097 

.6625 

. 664  4 227 

. 19  3 5 7 3 5 

1.91  33 

,6650 

. 666  6077 

. 19  4 0 4 6 3 

1 .9169 

,6675 

.6691922 

. 19  4 5 2 5 1 

1 .9205 

,6900 

.6715761 

. 19  5 0037 

1 .924  1 

,6925 

.6739595 

. 19  5 4 8 4 3 

1 .9277 

,6950 

. 6 7 6 3 4 2 2 

. 19  5 9 6 6 6 

1 .9313 

,6975 

. 6 7 6 7 2 4 4 

. 19  6 4 5 12 

1 .9349 

7 0 0 0 

.6611059 

. 19  6 9 3 7 6 

1 .9366 

7 0 5 0 

.6636673 

1979162 

1 .9458 

7 10  0 

. 6 9 0 0 2 6 3 

. 1 9 O 9 O 2 G 

1 .953  1 

7 150 

.6953626 

. 19  9 6 9 6 6 

1 .9603 

> X o o 

.7001369 

. 2 0 0 6 986 

1 . P 6 7 6 

7 2 3 0 

. 7 0 4 6 6 63 

.20  19067 

.9749 

7 3 0 0 

.7096376 

.2029265 

1 .9822 

7 3 5 0 

,7143641 

.2039522 

1 .9896 

7 4 0 0 

.7191 262 

, r C 4 9 6 5 6 

1 .9969 

7 4 5 0 

. 7236696 

. 2 O C;  O 2 7 4 

2 .0042 

7 5 0 0 

. 7266065 

.2070770 

2.0116 

7 5 5 0 

. 7333446 

,20^  1346 

2 .0190 

7 6 0 0 

,7360763 

,2092003 

2 .0263 

7 6 5 0 

. 7426093 

,2102741 

2 .0337 

7 7 0 0 

. 7475365 

,21  1 “ 5 C 7 

2 .0412 

7 7 5 0 

. 7522629 

,2124460 

2 .0486 

7 6 0 0 

. 7569657 

,21  35441 

2 . O S G O 

7 6 5 0 

.7617056 

.21 46505 

2 .0635 
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T»ble  1 (Continued) 


(h) 

= 3.500,  = 

0.130,  (e<  ij) 

e 

X 

y 

M 

. T-9  O O 

, 7664223 

.2  1 57652 

2 

0 7 0 9 

.7950 

.771 1 370 

.2163301 

2 

0 7 8 4 

. a O O O 

. 7753435 

.2130193 

2 

0 8 5 9 

. a o SO 

. 7305570 

.2191583 

2 

0 9 3 5 

. a 1 o o 

. 7352626 

. 2203067 

2 

1 O 1 O 

.3150 

. 7 3 9 9 6 5 3 

,2214630 

2 

10  3 5 

.3200 

. 7946650 

.2226277 

2 

116  1 

.3250 

7 9 9 3 6 1 7 

. 2233009 

2 

12  3 7 

. a 3 o o 

.3040554 

.2249826 

2 

13  13 

,3350 

.3037460 

.226 1 729 

2 

13  8 9 

.3400 

.3134335 

.2273713 

2 

14  6 5 

.3450 

.3131 173 

.2235792 

2 

15  4 2 

.3500 

.322799  1 

.2297953 

2 

16  19 

,3550 

.327477  1 

.23 10202 

2 

16  9 5 

.3300 

.3321519 

.2322537 

2 

17  7 2 

.3350 

. 3363235 

.2334961 

2 

13  5 0 

.3700 

.34  1 49  13 

.2347473 

2 

19  2 7 

.3750 

.3461 569 

.2360073 

2 

2 0 0 5 

.3300 

. 3 5 0 3 13  5 

.23  72762 

2 

2 0 3 3 

.3350 

. 3 5 5 4 7 6 3 

.2385541 

2 

2 16  1 

.3900 

.3601 313 

.2398410 

2 

2 2 3 9 

.3950 

.3647332 

.241 1369 

2 

2 3 18 

,9000 

.3694312 

.24244  19 

2 

2 3 9 7 

.90  50 

.3740753 

.2437560 

2 

2 4 7 6 

.9100 

.3737163 
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. S 7 9.9  V 

.00  7 T » 9 7 

.5750 

.OO  5543  3 

.57497 

.01 1365 

.5  700 

.Oil  307 

. 5599  O 

. 0 1 «i  9 a 2 

.5550 

.O 1 4097 

. 55  4M  s 

. 0 1 6 b U 9 

. 5500 

.015914 

. :^5  9 7 9 

. 0 2 i ~ r 2 

.5550 

. O 1 9 7 S 7 

. 55  4 7 2 

. C 2 . 4 9 

. 5500 

.032537 

.54953 

. 0 V V ^ » 1 

. Sa  50 

.035523 

.54454 

. 0 3 3 1 15 

, saoo 

.035445 

.53943 

. 0 C 7 5 7 

.5  350 

.031395 

.53432 

.040403 

. 5 300 

.03437  1 

.92920 

.044054 

.5350 

.037373 

.52407 

. 0 4 T 7 -i  9 

. 5200 

.0404  > 

.51592 

, 0 T-  " - 7 0 

. 5 1 O 

.043457 

. 5 1 3 ••  7 

.0  V r*  0 3 5 

. 5 1 OO 

.045539 

.50551 

. 0 5 V 0 T 

.50  50 

.049547 

.50344 

.002304 

, 50  00 

.052751 

.49525 

. 0 5 0 5 5 

. 4950 

. 05594  a 

.49307 

.059753 

. 4900 

.0591 29 

.45757 

.073445 

. « a SO 

.05234  2 

.45  26  7 

.077145 

. 4500 

.055351 

.47745 

.050545 

.4  750 

.056545 

.*17224 

.054559 

.4  700 

.0721 37 

.45702 

.055274 

. 4550 

.075454 

.45175 

.091  99  5 

.4  500 

.075795 

.4  555  4 

,095721 

.4  550 

.052154 

.45129 

,099455 

.4  500 

.055557 

,44604 

.10319 

.4450 

, O 5 a C*  b 

.44075 

. 10  5 9 4 

,4  400 

.0934^0 

.4  355  2 

. 1 1 6 9 

. 4 3 SO 

. O 9 4 iMI  n 

.43025 

.114  4 4 

. 4 300 

.099351 

. 4 2 4 « 7 

.115  2 1 

. 4 .V  O O 

. 10  2 9 0 

.4  19  5 9 

,12197 

4 0 00 

. 1 O 6 •»  4 

.41440 

, 12  5 7 5 

. 4 1 5C 

. 1 1 O O 1 

.409  1 1 

. 12  953 

, , V.>  U 

t i 3 Kl  \i 

. 4 ».  . O 

• 

. 4 o 50 

. 1 1 1 ;»  1 

. J 9 5 5 2 

.1  * 7 1 0 

.400**? 

. 1 •'  O 6 T> 

. J9  32  2 

, 1 M 0 9 0 

. 1 V *.>  O 

. 1^451 

.35742 

. 1 4 < 7 C» 

. .<•.**  OO 

. 12  0 12 

. 35  2«>3 

. 1 4 5 !!•  0 

. .«  A *•« 

, 13  190 

.37771 

. 1 I-  3 # 

. 3 " v 

. 1 ;«  5 b 3 

, 3 7 « v.<  3 

.15514 

.375C 

. 1 9 3 « 

. 3 to  O 4 

. 1 . V 9 7 

. jroo 

1 4 3 1 • 1 

. 3 1 45 

, 10  3 7 9 

. '1 1#  •j  if 

. 1 4 ft  9 4 

, 35505 

, 1 b / 4 .1 

, * h O O 

. 1 ‘.s  U / •« 

, .3  ft  O 7 b 

.17  14  1. 

, « .»  '•  11 

. 1 •*  4 •.!  5 

, 7 4 *S  4 «• 

. 1 7510 

. 1 r-  • » O 

. 1 0 4 J 

.34014 

.1  / to  1 4 

m 
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y 


% 

. 3 4 so 
. 3400 
, 3 n s o 

. 3300 
.33*^0 
. 3 a c o 
. 3 1 so 

.3100 
. 30  So 


TaU*  2 (CostiaiMO 
W V 1.712 


. 1 

. 1 6 « 1 7 
. 1 T O u / 
. 173  00 
. 17  7 0 1 
. 18  106 
. 1 asas 

. 16  0 70 
. 103  77 


.33463 

.73053 

.3343  3 
.31803 
. 3 1 3 63 
. 3083  3 
.30304 
.30776 
. 30-*48 


. 1 6 ^ 5 

, 18  683 
. 10067 
. 1 O 4 S 1 
.108  36 
.3033 1 
. 30  606 
, 30  :>  V 1 

. a 1 3 i> 
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Ta!»l«  2 (Continued) 
(c)  « Z.ib 


i 

n 

X 

y 

,04  T 1 07» 

.oooooo  o 

1 .04  71079 

. OO  OOUOO 

.0490 

. OOO  4997 

1 .0449999 

. OO 10494 

. 0400 

. OO 10910 

1 . O 309  9 90 

. OO  39317 

.0390 

.0030930 

1 .0  3490  3 1 

.0099934 

.0300 

.0041090 

1 .0  3990  43 

.OO  04003 

.03  90 

.009330 1 

1 .0349404 

.O 1 09339 

,0300 

.0009970 

1.01  99  109 

.O 1 33000 

.0  190 

,0077977 

1 ,0140740 

.O 1 90339 

.O  ICO 

. 0090403 

1 . 0090  39« 

.O 1 030 1 1 

.OO  90 

.O 109000 

1 .004709 1 

.0307347 

.OOOO 

.Oil  9709 

.9997310 

.0331 037 

90  90 

.0130993 

.9940731 

.039990 1 

i 9900 

.0141490 

.909  0009 

.0300379 

. 9090 

. O 1 94900 

.90  49399 

. O 304933 

. 9000 

.0107009 

.979499 1 

.O  330739 

.9790 

.019001  1 

. 9 7 43  707 

.0393900 

.9700 

.01941 19 

.9093009 

.0377017 

. 9090 

. 0 30  793  0 

.9041940 

.0401 OOO 

.9000 

.0331044 

.9990994 

.04391 19 

.99  90 

.0334000 

. 9 939909 

.04  4 9047 

. 9900 

.0340900 

.9400000 

.0473039 

.94  90 

.0303304 

.9437040 

.04  90930 

.9400 

.0970133 

.9300430 

,0930777 

.99  90 

.0390 1 OO 

.9339190 

.0944903 

.9300 

.0304309 

.9303030 

.090034  4 

.93  90 

.0310949 

.9333401 

.0993003 

.9300 

.0933099 

.9101033 

, O 19  7 3 0 

.9  190 

.0947399 

. 9 1 39993 

.0039307 

.9100 

. O 9 1 9 1 • 

.9079019 

.0003999 

. 90  SO 

.0970900 

.9030439 

.0000901 

.90  00 

.0391300 

. O 9 7 •?»  7 9 9 

.071  OOO  4 

.0400393 

.093;*  1 1 3 

.0733404 

i O 9 O O 

. O 4 3 1 3 4 » 

.0071 770 

.O  7 9000  3 

.0090 

.0430347 

. OO  19990 

.0700390 

.OOOO 

.0491 990 

,0797  794 

.0003993 

.07  90 

.0400070 

,0719070 

.004**44 

A 0 O 

.044^404 

. OOe  3937 

. .0090  139 

.00  90 

.O49‘*0  40 

.0  4 1 1090 

. O A V 3 3 4 S 

.9000 

.09 1 349T 

. a »»V  9 4 

. 4 V O 9 14 

. 0990 

.0939390 

,09070: 

,09  19043 

.0  900 

.0949139 

.0499733 

.094  3739 

.9490 

.0901111 

. 040  3 909 

.0909  770 

.04  00 

.0977304 

. O 39  1 .I9L 

,0900703 

.0990 

.0993409 

. O 399090 

. 1 O 1 1744 

,03  00 

,0009730 

.0340799 

. 10  34  6 •»€ 

0 3 90 

.0030199 

.O  194493 

, 1 O 9 7 9 O .1 

. 0 300 

. 0 04  3090 

. O 143009 

. 1 O 0 0 ••  1 1 

.0  190 

. 0 099390 

,00090  30 

.1  10  19  30 

.0190 

.007011 f 

.4077 1*0 

.1  1 3 9 9 9 1 
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Table  2 ^Continued} 

<c) 

^ Z.25 

i 

»l 

X 

y 

.t\0  ZjO 

. O / , a 9 7 

. 7 9 0 4 6 *.  9 

. 1 1 -1  e 7 22 

.0,0  0 0 

.0709990 

.793? 103 

.117  14  15 

. -7  C»  50 

.0727097 

. 7 a 7 a •;  1 3 

.1194070 

. •?  aoo 

. O 7 -4  M 3 1 6 

.7626663 

.1216666 

. ye\so 

.0  76  165? 

.7774216 

. 1239267 

. 7 HO  o 

,0779  1 O O 

.772  1 5 1 1 

.1261609 

. y 

.0796663 

.7666770 

. 1 2 6 4 7 1^ 

, V 7 o o 

. O M 1 4 3 4 0 

.76 15992 

. 1 3 0 6 7 6 3 

. 7 G 5 O 

. O 6 3 ? 1 7 1 

.7563180 

, 1 3 2 C»  2 1 1 

. 7600 

. O 6 500  3 7 

.75 10334 

. 1351609 

. 7 S 5 O 

.0666056 

.74  57  454 

. 1 373969 

. 7 *300 

0066193 

. 7404542 

.1396292 

. 7 *1  SO 

.0904444 

.7351 597 

. 14 18560 

. 7 MOO 

.0923610 

.7296622 

, 1 4 4 O 6 3 .7 

. 7 3 SO 

.0941290 

.7245617 

. 1467051 

.7  300 

.0959666 

.7192563 

. 14  8-^23  4 

. 7 a & o 

.0976597 

.7139520 

.1507363 

.7  300 

.0997423 

. 7 n 6 6 4 .3  1 

. 1 9 2 o 4 98 

.7150 

. « U 1 «i  Si  6 5 

.7033315 

.10  5 1'.  79 

.7100 

. 1 O 3 S 4 ? 1 

.6960 173 

.1573627 

.70  50 

. 10  5 4 593 

.6927007 

,1595642 

.7000 

.1073661 

.6673616 

.1617624 

.6950 

. 10  9 3 2 6 3 

.6620606 

. 1 6 39  S 7 4 

. 6900 

.1112601 

.6767373 

.1661492 

.6650 

.1  1 3 2 4 3 3 

.67 14 120 

. 1 663376 

.6  600 

.1 152161 

.6660647 

. 1 7 O 5 3 3 -» 

M 7 ^ r» 

• 

.1172044 

.6607557 

, 17  27  057 

.6  700 

.1192021 

.6554249 

.1  / 4 O 6 5 1 

.6650 

.12  12  114 

. 6500  9 25 

,1770614 

. 6600 

.1232321 

.6447567 

. 1 792346 

,6550 

. 1 2 C.  2 « 4 2 

. 6 3 9 4 2 3 5 

. » »»  1 4 O 5 3 

.6500 

. 1 ^ y .»  < 1 7 6 

. 6 J 4 « T 1 

. 1 I *.  3 5 7 2 5 

.6-450 

. 1 .'93626 

,6267495 

. 1 6 5 7 7 5 

. 6 -4  O ^ 

1 .<  1 •*.■'92 

,6234  109 

. 1 7 P.  9 .1*  4 

. 6 ••  O 

. 1 J 3 j O 7 O 

. 6 ■*  « O V 1 5 

. 1 9 0 0 ' . 6 C. 

; 1 O 

. 1 7 S *■!  «1  6 2 

. 1 7 7 1 1 

. 1 'I  ■.  2 1 S O 

r.  7 r o 

. 1 3 7 6 9 6 7 

. »•  O 7 j|  V#  o 4 

, 1 4 3 6 »'■'  6 

. 6 C*  O 

. 1 J 9 6 <.»  »»  ^ 

. 6 1'  2 V)  4 W 1 

. 1 9 e V*  200 

»j  1 5 O 

14  19  3 17 

. s 9 6 r o V 4 

. IV  M 6 6 6 6 

, O 1 O • V 

. t .1  4 O 

, H 1 3 6 - • 

. O 8 14  7 

.<050 

.1462117 

. 56  60  2 J 4 

. 2 O 2 V • 6 3 

. 6 o e .1 

. 1463665 

. 6 C>  6 6 1 4 

, -JO  5 0 ji  5 

. U v»  fj  O 

1 ••  O 3 6 5 

.575.*  < e 

.2072364 

. • 9 O O 

. ' 2 7 1 V 

. 06  99  9 6 1 

.2053750 

, ••  n t»  u 

1 9 »W.  O 

. 5 6 4 6 5 7 (.  .* 

.21  1 5 O 9 *3 

. M H O O 

,1^/1074 

, 5 9 3 16  5 

. ? 1 t.  4 1 .1 

- . 7 5 C’ 

, 1 M 9 , • « 9 n 

, O 5 7 7 6 6 

,2157715 

. v>  y o (' 

. 1 6 1 4 3 2 

, 5 4 tl  3 7 VI 

,2  1 7 8 -ri  4 

. 6 5 O 

. 1 1.  7 r 7 7 7 

m t 

.5473000 

1 A 

. 2 2 O C)  2 5 4 
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i 

’5  «0  0 
C 5 50 
5 5 0 0 
5 4 50 
5 4 0 0 
5 3 50 
5 3 0 0 
5 3 50 
5 3 0 0 
5 1 50 
5 100 
50  50 
50  0 0 
4 9 50 
4 9 0 0 


Taiklt  2 {Cmfjn»6^ 
<c)  11^  « 2.25 


n 

1 6 e 0 3 3 0 
1 6 a 3 T 9 3 
1 7 O 5 <4  a <4 
1 7 3 A 3 4 3 
1 7 * *20 

1774133 
17  9 7 3 2 4 
1 A 3 O 4 3 1 
1 0 4 3 7 4 3 
1007101 
10  90  004 
19  14  3 10 
19  3 0 0 4 1 
1 9 O 1 O 7 4 
19  050  1 O 


. 5 3 7 9 0 3 4 
. ^320300 
.5372  £••»«« 
.5319019 
.5*it<031u 
.51  t ? O 3 O 
. S05  9 760 
. 5000534 
. 4 *3  5 3 3 O 7 
.4900115 
.404095  1 
. 4 V 9 3 O 1 6 
.4740713 
.4067040 
.4034003 


y 

.2331495 
.22437  1 7 
. V 2 « r 9 3 1 
.3205  107 
.33003  f H 
. 2 3 r 7 4 3 2 
.3346571 
.3309097 
.3390005 
.34  1900 

.2433995 
.3454071 
. 2 4 7 f.  1 3 o 
.3496 195 
. 2 U 1 7 3 4 4 
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i 


I 


5=1 

2 7 9 .1  -» 

,0  00  00 

.2700 

. O O 1 66 

“1 

, 2600 

.00336 

1 

.2300 

.00309 

1 

.2400 

. O 10  3 7 

1 

,2300 

, O O 0 0 9 

1 

.2  200 

. O 1037 

1 

.2100 

. O 1220 

1 

.2000 

. O 14  0 2 

1 

.1900 

. O •«  5 9 1 

1 

.1600 

. O 1779 

1 

.1700 

.01973 

1 

.1600 

.021 66 

1 

.1300 

.02365 

1 

.1400 

. O 2 5 6 4 

1 

. 1 .1  O O 

.02/69 

■» 

. 1 20  0 

.02973 

1 

. 1 1 OO 

. O 116  3 

• 

. 1 o o o 

.03394 

1 

.0900 

.0  36  1 ti 

1 

.0600 

.03626 

1 

. O 700 

.04046 

1 

.0650 

.04156 

1 

.0600 

.04269 

1 

.0350 

.04363 

1 

.0300 

.04497 

t 

.0450 

.04611 

.0400 

.04725 

1 

.0350 

.04642 

1 

.0300 

. O 4 960 

t 

,0250 

.060  / 7 

1 

.0200 

.05  194 

1 

.0150 

.053  14 

1 

, O 1 O O 

.05434 

1 

.0050 

.05554 

1 

. OO  0 O 

.05674 

. 

.9950 

.05797 

^ ^ 

o ••  n •%  i 

.9650 

.060  14 

. y « u o 

,06  1 C 6 

9 7 5 0 

.06294 

,9700 

.06421 

, 9 f SO 

. o 6 S 4 r 

.9600 

,06674 

, 9 5 O 

, o t:  6 O 4 

. 9 5 V*  O 

.06934 

.94  50 

, o . o r.  4 

.9400 

. O T 1 9 4 

.9350 

. > 1 ■»  .»  2 f 
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Tftbl«  2 (Continued) 

(iQ  * 2.50 

X 

>• 

1 , 2 7934 

. OO  OO  O 

1 .26999 

. O O 4 3 9 

1 .25996 

.00669 

1 .2499  1 

. O 1 304 

1 .23905 

, O 1 7 2 6 

1 .22077 

,02  ISO 

1 .21967 

. O 2 5>  « O 

1 .20955 

. o :-i  . r 7 

1 .1  9 9 4 2 

, O 3 *1  2 3 

1 .16  9 2 7 

.0364  7 

1.1791  1 

.04260 

1 .1  6 6 9 2 

.04679 

1 .1  5 6 7 2 

.05066 

1 .1  4 6 5 0 

.0550  1 

1 .13  6 2 6 

,05906 

1 .1  2 6 0 2 

. O li.  3 1 7 

1 .117  7/ 

.007  1 7 

1 . 1 0 7 4 9 

. O / 1 2 3 

1 ...»  9 7 2 1 

.07519 

1 .06669 

.0792“* 

1 .0/659 

, w 6 3 1 V 

1 .06623 

.067  1 4 

1 .06107 

.06909 

1 .0  559  1 

.09  1 O 1 

1 .05072 

.09299 

1 .04554 

,09496 

1 ,04035 

.09669 

1 03517 

,0*566  1 

1 .02990 

.10  0 7 7 

1 . O 2 4 7 M 

.10273 

1 . O 1 o O 

.10  4 6* 

1 .01436 

. 1 O 6 5 :> 

1 .00916 

. 10-349 

1 , C O 9 7 

. • 10  4 0 

.99077 

.1*230 

.9935  r. 

.114  17 

.9603  . 

.116  0 9 

^••41  1 

*.1600 

.377*  1 

. • n 6 

f*  2*  / O 

• I 1 5 

. 9 ».»  7 4 • 

. 1 ;>  3 c.  4 

. 9 6 r 2 4 

. 1 ;*  5 ».  2 

. 9 i 7 1 

. 1 «'  7 .»  9 

c,  ^ 1 » *•» 

. 1**923 

«(  «i  r.  • 

• 

.1  <111 

. y 4 1 « 1 

.1  W 9 6 

, M 1 ».  i.<  7 

, 1 ..  4 M O 

.1  O 1 ■ 

.'1  i ti  ♦.  V 

V»  2 *-•  V'  9 

, 1 .1  6 * • .* 
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Tabl«  2 (C^ntinusdi) 


i 

n 

(d)  = 2.50 

X 

y 

.9  300 

.0  7 461 

. 9 20  3 S 

. 1 4 O 2 " 

. 9 9 SO 

. O 7 594 

.91510 

.1  4 2 2 1 

.9200 

.07726 

.9  096  5 

. 14  4 0 1 

. 9 1 SO 

. O 7 665 

.90460 

.14567 

,9100 

.06002 

. 6993  5 

.1  4 7 7 0 

.90  SO 

.06136 

.69410 

. 1 4 Q 4 9 

.90  00 

.06275 

.66  66  4 

. 1 *9  1 2 9 

.6950 

.06415 

.66359 

.15  3 12 

.6900 

. O 6S56 

.67632 

. 15  4^2 

.6650 

. 0 6696 

.67307 

, 15  6 7 3 

.6600 

.0  6 636 

.06760 

. 15  6 5 1 

.6750 

.06960 

.66354 

. 1 6 O J 2 

.6700 

.091 24 

,65727 

.16  2 12 

.6  650 

.09266 

.6520  1 

.10391 

.6600 

.09412 

.64675 

. 16  5 6 6 

.6  550 

. O 9559 

.64  146 

. 1 6 7 4 0 

.6  500 

. O 7 o 6 

.63620 

.10  9 2 2 

.6450 

.09652 

.63094 

. 1 7 0 9 7 

.6400 

,09999 

.63567 

.17270 

.6350 

. 1 O 1 SO 

,62040 

.17  » 4 9 

.6300 

.10302 

.6151  3 

. 1 7 6 2 7 

.6  7 50 

. 10  4 5 3 

.60965 

.17  6 0 1 

.6  300 

. 1060  4 

,60456 

.1 7973 

.6150 

. 10  7 59 

. 7 9 9 3 0 

.16  15  0 

.6  1 O O 

.10014 

,79402 

. 1 3 5 7 

.60  50 

,1 1069 

.76675 

.16  5 O 

.6000 

.1  12  2 4 

. 7 6 :»  4 7 

,16  6 7 1 

. f 9 50 

.1  13  6 3 

,77619 

. 1 6 6 4 7 

. ^900 

.1 1542 

, 7 7 2 .»  0 

. 1 9 0 2 2 

. r 650 

.1  17  00 

.76763 

.19  19  3 

.760^ 

. 1 1 659 

.70236 

. 1 9 .*  O 4 

.7  750 

. 1 20  2 2 

, / 5 / O / 

. 1 ‘i  5 3 W 

. / TOO 

.12  16'. 

7 S 1 T 9 

. ! **  7 12 

.7  650 

.12347 

. r 4 €.  5 1 

.'46  7*  2 

T 600 

. 12510 

. 7 < 1 ..  4 

. O O '•  2 

. 7 5 5 0 

.12076 

. 7 J S 9 5 

. o ;•  2 4 

. 7 5 0 0 

.12643 

.7  10  0 7 

. O J 9 t. 

.74*0 

1 ..  w O '•« 

/ y 'r*  .t  w 

. .*0  600 

• 

^ « — 

« « •»  • 

. f m\i 

^ • *4  f • 

...  . . * 

• • 

7 3 5 0 

, 1 j < ' 

. ^ 1 4 6 J 

. • •♦0  7 

. T JOO 

.13  5 10 

, 7 O 9 *1 

. • • o r 9 

, • 2 5 0 

1 3656 

. 7 O 4 *•  »' 

, 1 i'  4 I* 

. 7 P r.  • . 

1 J 6 *.  »•» 

6 >• 

. 2 1 •*  » ' 

.7150 

.14  0 • • 

. i»  w n 2 

.•  1 *.■*  ♦ . 

T 1 O C 

, 14  2 0 M 

p.  .n  (%  «|  ,4 

t 

. . 1V‘*« 

.7050 

. 1 .1  .•  6 2 

. f.  M ■«  t 7 

. , 1 9 , 

. 7 O V 

. 1 .1  • . • . 7 

♦ .7740 

. •*  •• 

, . 9 > 

. 1 4 7 f. 

] t 7 2 » # 
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9 
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.3  900  3 

3 1/9 

3 , 7 39909 

1 o 
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.909^0 

3 3 2 9 
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73  7 9 
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. • ».  7 / 4 
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1 o 
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1 • 
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3 4 0 0 
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t 
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•:  \ 

. . • • . 
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yit*  •«> 

1 .3600 

2.64  50C  O 

1 . 3 6 2 

2 .6  5..4CO 

1 .3660 

^ .6  63225 

1 367  6 

. A 70056 

1 .3  700 

2 . ft  *'6900 

1 .3726 

2 . a 03  7f..6 

1 .3760 

2 . 09062  % 

1 , 3775 

2 .6^7  50  6 

1 . 3600 

2 .904400 

1 .3625 

2 .9  1 130  0 

1 .3650 

2 .916225 

1 .3075 
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1 . 390  O 

2 .932100 

1 .392  5 

2 939056 

1 ,3950 

2 .946029 

1 .3975 

2 . 9 5 3 U O >: 
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1 .4025 
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a . 9 9 5 1 5 6 

1 .4150 

3 . OO  sa  25 

1 .4175 

3 . 009306 

» .4200 

3.01 0400 

1 ,4225 

3 , 023906 

1 . 4 2 **  • e 

3 . 030625 

1 . *2^5 

3 . o j » 

1 . 130  0 

3,04  4WOO 

1 .4325 

*J  .052056 

1 . 435C 

f .059225 

1 . 4 / 5 
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1 , 4 4 •..»  O 

3 . C 7 3COC 

.4425 

*3  .060606 

1 .4450 

J ,066025 

1 .4475 

.1,095*  • o 

1 , • «;  n ri 

J 10  2 5 O »> 

1 *»'*  A ^ 

? . 1 »16  7 ’.6 

1 4 • t O 

1 . 1 1 r .1  • » 

1 . 4 • . V 5 

J . • 4 .f  O 6 

1 .46^0 

- . 13  16  0 0 

1 .4625 

, t 3 ft  9 *.1  »• 

t . 4 6 'i  O 

J , 1 4 f* 

1 . 4 

.1  1 • 1*  ••• 

1 4 / »■  *1 

.f  . 1 

1 . 4 7 2 •• 

.1  , 1 fv  ft  J*  *.  f • 

1 . 4 7 • . <> 
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13  • 2 1 O :> 
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15 
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Table  3 ^Continued) 

\b)  - 1.02004  64  3.12S0 


6 

71 (■  *a) 

7i 

1 

.•4025 

3 

19  7606 

1 6 

.645  1 3 

1 

.4050 

3 

• 

20  5 2 2 S 

1 6 

.9  6372 

1 

.407-5 

3 

212656 

1 7 

,06303 

1 

.4900 

3 

2 2 0 1 O O 

1 7 

.20305 

1 

.4925 

3 

227556 

1 7 

.32376 

1 

.4950 

3 

ft 

235025 

1 7 

.44524 

1 

.4975 

3 

242506 

1 7 

.56742 

1 

.500  0 

3 

ft 

2 S O O O O 

1 7 

.69032 

1 

.5025 

3' 

ft 

257506 

1 7 

.6 1 396 

1 

.5050 

3 

ft 

2 6 5 0 2 5 

1 7 

.9  3833 

1 

.5075 

3 

272556 

1 8 

.06343 

1 

.5100 

3 

ft 

2 6 0 10  0 

1 6 

,1  6 9 2 6 

1 

.5125 

3 

267656 

1 6 

.31567 

1 

.5130 

3 

ft 

295225 

1 8 

.4432  1 

1 

.5175 

3 

302606 

1 8 

.57130 

1 

.5200 

3 

ft 

310400 

1 6 

.700  1 4 

1 

.5225 

3 

3 16  0 0 6 

1 a 

.62975 

1 

.5250 

3 

325625 

1 6 

,960  1 1 

1 

.5275 

3 

333256 

1 9 

.09124 

1 

.5300 

3 

ft 

340900 

1 9 

.223  1 4 

1 

.5325 

3 

ft 

346556 

1 9 

.3558  1 

1 

.5350 

3 

3 5 6 2 2 5 

1 9 

,46925 

1 

.5375 

3 

363906 

1 9 

.62346 

1 

.5400 

3 

371600 

1 9 

,75849 

1 

.5425 

3 

379306 

1 9 

.69428 

1 

.5450 

3 

3 8 7 0 2 5 

2 O 

,03067 

1 

. 5 4 7 5 

3 

ft 

394756 

2 O 

.1  6 6 2 5 

1 

.5500 

3 

402500 

2 O 

.30643 

1 

.5525 

3 

ft 

4.3256 

2 O 

.44540 

1 

.5550 

3 

ft 

4 16  0 2 5 

2 O 

.565  1 9 

1 

.5575 

3 

ft 

425606 

2 O 

.7  2576 

1 

.5600 

3 

433600 

2 O 

.667  1 6 

1 

,5625 

3 

ft 

4 4 14  0 6 

2 1 

.00940 

1 

.5650 

3 

* 

^49225 

2 1 

. 1 5244 

•> 

.5675 

3 

ft 

457056 

2 1 

.2963  1 

1 

,5700 

3 

ft 

464900 

2 1 

.44100 

1 

.5725 

3 

ft 

472756 

2 1 

.56652 

■l 

,5750 

3 

• 

460625 

2 1 

.7  3267 

1 

,5775 

3 

ft 

466506 

2 1 

6 6 C 7 

•i 

.5600 

3 

496400 

2 2 

, O 2 G 1 C 

1 
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3 

ft 

504306 

2 2 

.17696 

1 

15  6 5 0 

3 
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.ftci 

.32672 

1 
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3 

520 1 56 

1*' 

,4  7730 

1 

.5900 

3 

5 2 6 1 O O 

2 2 

.62674 

1 

5 9 2 5 

3 

536056 

2 2 

.76105 

n 

5 y o 

3 

544025 

2 2 

.9  3 4 2 2 

1 

.59/5 

3 

552006 

2 3 

.066  26 

6 0 0 0 

3 

560000 

2 3 

. 2 'I  3 1 7 

1 

.6025 

3 

566006 

2 3 

. 39695 
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Table  3 (Continued) 
(b)  - 1.0200«  3.1250 


1 

.6050 

3 

yi(=  *i) 

576025 

Ys 

2 3 .55562 

1 

.6075 

3 

5 8-4056 

2 3 .71318 

1 

.6100 

3 

592100 

2 3 .8  7 1 6 2 

1 

.6125 

3 

6001 56 

24  .03095 

1 

.6150 

3 

608225 

2 4 .19  116 

1 

.6175 

3 

616306 

2 4 .3523  1 

1 

.6200 

3 

6 2-4^00 

2 4 .5  1 435 

1 

.6225 

3 

632506 

24 .67729 

1 

.6250 

3 

6 O 6 2 5 

2 4 .6  4 1 15 

1 

.6275 

3 

6-46756 

2 5 .00592 

■1 

.6300 

3 

656900 

2 5 . 1 7 1 C 1 

1 

'6325 

3 

665056 

2 5 .33623 

1 

.6350 

3 

673225 

2 5 .50577 

1 

.6375 

3 

681406 

2 5 .67425 

1 

. 6 O O 

3 

689600 

25  .84366 

1 

.6-125' 

3 

697806 

2 6 .0  1 40  2 

1 

.6450 

3 

7 O 6 C 2 5 

2 6 .1  8 5 3 2 

1 

. 6 7 5 

3 

7 1 4 2 5 6 

2 6 .35757 

1 

.6500 

3 

722500 

2 6 .53077 

1 

'6525 

3 

7 3 0 7 5 6 

2 6 .70493 

1 

.6550 

3 

7 3 9 0 2 5 

2 6 .8600  5 

1 

] 65  7 5 

3 

7 4 7 3 0 6 

27  ,0561 3 

1 

.6600 

3 

7 5 5 6 0 0 

27  .23319 

1 

.6625 

3 

7 6 3 9 0 6 

2 7 ,41121 

1 

.6650 

3 

7 7 2 2 2 5 

2 7 .59022 

• 

.6675 

3 

7 8 0 5 5 6 

27  .77021 

1 

.6700 

3 

.86900 

2 7 .9  5 1 1 8 

1 

.672  5 

3 

7 9 7 2 5 6 

28 .13315 

1 

.6750 

3 

805625 

2 8 .3161  1 

1 

.67  75 

3 

8 1 4 0 0 6 

2 8 .5000  7 

. 6 S O O 

3 

8 2 2 4 0 0 

2 8 .6650  3 

1 

.6825 

3 

8 3 0 6 0 6 

2 6 .87  10  1 

1 

.6850 

3 

6 3 9 2 2 5 

2 9 .0  5799 

1 

.6875 

3 

3 4 7 6 5 6 

2 9 ,24599 

1 

.6900 

3 

8 5 6 10  0 

2 9 .4  350  1 

1 

.6925 

3 

864556 

2 9 .6250  5 

1 

.6950 

3 

8 7 3 0 2 5 

2 9 .61613 

1 

.6075 

3 

6 6 15  0 6 

30 .00624 

1 

7 0 0 0 

3 

8 9 0 0 0 0 

3 0 . 2 O 'I  3 S 

1 

.7025 

898506 

3 0 .39557 

1 

7 0 5 0 

3 

9 0 7 0 2 5 

3 0 .59081 

1 

.7075 

3 

9 1 5556 

-•  J ,7  670  9 

1 

.7100 

3 

9 2 4 1 O O 

3.  ~ .9  6 44  4 

1 

.7125 

3 

9 3 2 6 5 6 

3 1 .1  6 2 6 4 

\ 

.7150 

3 

p .rt  1 2 2 5 

3 1 .36231 

1 

3 

349806 

3 1 .56264 

i 

. T 2 O O 

3 

9 S 8 4 O O 

3 1 . / 6 4 4 

1 

.7  22  5 

3 

967006 
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7 2 3 0 

3 

9 Y 5 »:>  2 5 

3 2 .19  0 9 1 
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(b)  - 1.0209<  3,1250 


yi(*  •*) 

7t 
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,7275 

3 

964256 

3 2 .39577 

1 

.7300 

3- 

992900 

3 2 ,60  1 72 

1 

.7325 

4 

001556 

3 2 ,30676 

1 
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4 

0 10  2 2 5 

3 3 .0  169  1 

1 

.7375 

4 

0 16  9 0 6 

3 3 .2261  6 

1 

.7409 

4 

027600 

3 3 .43652 

1 

.7425 

4 
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3 3 .64600 

1 

.7450 

4 

045025 

3 3 .66059 

1 

.7475 

4 

0 53756 

3 4 .0743  1 

*1 

.7500 

4 

0 6 2500 

3 4 .269  1 5 

1 

,7525 

4 

071256 

3 4 .505  1 3 

1 

.7550 

4 

060025 

3 4 .7  2225 

1 

.7575 

4 

066606 

3 4 .9405  1 

.7600 

4 

097600 

3 5 .1  5 9 9 2 

1 

4 

106406 

3 3 .36047 

1 

.7650 

4 

1 1 5 2 2 5 

3 5 .602  1 9 

•1 

1 7 6 7 5 

4 

12  4 0 5 6 

3 5 .82506 

1 

.7700 

4 

1 3 2 9 0 0 

3 6 .049  1 0 

1 

.7725 

4 

14  17  5 6 

3 6 .2743  1 

1 

.7750 

4 

15  0625 

3 6 ,50070 

1 

77  ^ 

4 

15  950  6 

36.72827 

1 

.7600 

4 

1 c a 4 0 0 

3 6 .9570  2 

1 

.7625 

4 

177306 

3 7 .16  6 9 6 

1 

.7650 

4 

186225 

3 7 ,41610 

1 

.7675 

4 

195156 

37  ,65043 

1 

. / 0 0 

4 

204100 

3 7 ,66397 

1 

, 7 S»  2 5 

4 

213056 

3 6 .1  1 6 7 2 

1 

. 7 9 0 

4 

2 2 2 0 2 5 

3 6 .35468 

1 

’7975 

4 

231006 

3 8 ,59167 

1 

.6000 

4 

2 4 0 0 0 C 

3 6 .83027 

1 

.8025 

4 

249006 

3 9 ..06990 

1 

.6050 

4 

256025 

3 9 .3  1077 

1 

1 6 0 7 5 

4 

267056 

39 ,55288 

1 

.6100 

4 

276 100 

39  .79623 

1 

16  12  5 

4 

285156 

4 0 .04063 

1 

.6150 

4 

2 9 4 2 2 5 

4 0 .28668 

1 

.6175 

4 

3 0 3 3 0 6 

4 0 . 5 3 3 ~ 9 

1 

16  2 0 0 

4 

3 1 2400 

4 0 .76216 

1 

.6225 

4 

3 2 15  0 6 

4 1 .03160 

1 

.6250 

4 

330623 

^‘i  ,26272 

1 

.6275 

4 

339756 

1 .5349  1 

1 

.8300 

4 

346900 

1 .78839 

1 

.6325 

4 

356056 

4 2 .04  3 1 6 

1 

.6350 

4 

367225 

4 2 .299  2 2 

T 

.6  375 

■t 

370406 

^2  .55656 

-1 

.8  ,00 

4 

3 6 6 0 0 

4 2 . 6.  1 5 2 4 

1 

.6425 

394606 

4 „ .0  /'  5 2 1 

1 

,6450 

4 

4 0 4 0 2 5 

-1  --I  .33540 

1 

.64  75 

4 
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Table  3 (Continued) 
(b)  - 1.0200  4 3.1250 


yi<=  «i) 

Yt 

1 

. e s o o 

4 

. 4 2 2500 

4 3 

. 3 6 3 O 3 

1 

.3525 

4 

.431756 

4 4 

.1  2 3 2 9 

1 

,3550 

4 

.44  1 025 

4 4 

, 3 9 4 s 6 

1 

.3575 

4 

450306 

4 4 

.66232 

1 

.3600 

4 

4 5 9 6 0 0 

4 4 

.9  32  1 0 

1 

.3625 

4 

463906 

4 5 

.20273 

1 

.3650 

4 

473225 

4 5 

,4  74  7 1 

1 

.3675 

4 

. 437556 

4 5 

.7  4 8 0 6 

1 

.8700 

4' 

. 496900 

4 6 

.02273 

1 

.3725 

4 

. 5 0 6 2 5 6 

4 6 

.29386 

1 

.3750 

4 

.51  5625 

4 6 

.57633 

1 

.3775 

4 

. 5 2 5 0 0 6 

4 6 

.855  1 7 

1 

.3300 

4 

534400 

4 7 

.1  3 5 4 1 

1 

.3325 

4 

, 543306 

4 7 

.4  17  0 3 

1 

.3350 

4 

. 553225 

4 7 

.70006 

1 

.3375 

4 

. 562656 

4 7 

.98449 

1 

. 3 <9  O O 

4 

. 5 7 2 10  0 

4 3 

2 7 0 3 3 

1 

« 3 9 2 5 

4 

.531556 

4 3 

.55753 

1 

.3950 

4 

.59  1025 

4 3 

.34625 

1 

.3975 

4 

. 6 0 0 5 0 6 

4 S 

.1  3 6 3 5 

1 

.9000 

4 

.610000 

4 9 

.4  2783 

1 

.9025 

4 

.619506 

4 9 

.72035 

1 

.9050 

4- 

. 6 29  U 2 5 

5 O 

.01526 

1 

.9075 

4 

.638556 

5 O 

.31111 

1 

.9100 

4 

, 6 4 8 1 O O 

5 O 

.60842 

1 

.9125 

4 

. 6 5 7 6 S 6 

5 O 

,907  1 9 

1 

.9150 

4 

, 6 6 7 2 2 5 

5 1 

.2074  2 

1 

.9175 

4 

. 6 7 3 3 0 6 

5 1 

.509  1 2 

1 

.9200 

4 

, 6 3 3 4 0 0 

5 1 

.8  12  3 0 

1 

.9225 

4 

. 6 9 3 0 0 3 

5 2 

.1  16  9 5 

.9250 

4 

.705625 

5 2 

,4  23  1 0 

1 

,9275 

4 

.7  1 5253 

5 2 

.73073 

1 

,9300 

4 

, 7 2 4 9 0 0 

5 3 

.03936 

1 

.9  <25 

4 

. 7 3 4 5 5 6 

5 3 

.35050 

1 

,9350 

4 

.744225 

5 3 

.6  6264 

1 

,9375 

4 

.753906 

5 3 

,9  7630 

1 

.9^00 

4 

. 7 6 3 6 0 0 

5 4 

.29140 

1 

.9425 

4 

. 7 7 3 3 0 6 

5 4 

.603  1 9 

t 

• 

.9450 

4 

7 © 3 O 2 5 

5 4 

,9264.- 

•t 

.9475 

4 

-7  O 2 7 «=i 

5 5 

.24620 

1 

.9500 

4 

.302500 

5 5 

. 5 6 V 2 

1 

.9525 

4 

.8 1 2256 

5.  S 

.69033 

1 

.9550 

4 

.8  22025 

5 6 

.214  r.  1 

1 

.9575 

4 

.33  1 806 

5 6 

5 4 0 7 9 

1 

.9600 

4 

.84  1600 

*•  > f:' 

,660  4 

1 

.9625 

4 

.85  1406 

5 7 

.1  9 7 4 6 

1 

.9650 

4 

.361225 

5 7 

.5  ■’615 

1 

.9675 

•*4 

■71056 

5 7 

5 «.  '-)  4 

1 

.9700 

4 

<0900 

.10  4 3 1 
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Table  3 (Continued) 
(b)  - 1.0200<  3.1250 


yi(=  *1/ 

y\ 

1 

. 7 2 5 

4 

.390753 

5 8 

.52977 

1 

. 9 7 S O 

4 

.900325 

5 fl 

.33634 

1 

.9775 

4 

.9  10  5 0 6 

5 9 

.20552 

1 

.9300 

4 

.920400 

5 9 

, 5 -4  5 3 1 

1 

.9325 

4 

.930306 

5 9 

.3377  1 

1 

.9350 

4 

.940225 

6 O 

.23125 

1 

.9875 

4 

.950153 

6 O 

.5764  1 

1 

.9900 

4 

.960100 

6 O 

.9  232  1 

1 

.992  5 

4 

.970053 

6 1 

.27135 

1 

.9950 

4 

.930025 

6 1 

.62175 

1 

.9975 

4 

.990003 

6 1 

.97349 

■2 

. O O O O 

5 

. O O O O O O 

6 2 

.32690 

2 

.0025 

5 

.010006 

3 2 

.63193 

2 

.0050 

5 

. 0 2 0 0 2 5 

6 3 

.03373 

2 

.0075 

5 

. 030053 

6 3 

.397  1 6 

2 

. O 1 O O 

5 

.040  100 

6 3 

.75727 

2 

.0125 

5 

.0501 56 

6 4 

.1  19  0 3 

2 

.0150 

5 

. 030225 

6 4 

.43258 

2 

.0175 

5 

.070306 

6 4 

.34779 

2 

.0200 

5 

. 0 3 0 4 0 0 

6 5 

.21470 

2 

.0225 

S 

. 0 9 0 5 0 6 

6 5 

.53334 

2 

.0250 

5 

. 10  0 6 2 5 

6 5 

.9  5369 

2 

.0275 

5 

. 1 1 0 7 5 6 

3 6 

.32578 

2 

.0300 

5 

. 12  0 9 0 0 

6 6 

.69959 

2 

.0325 

5 

. 131056 

6 7 

.075  1 5 

2 

.0350 

5 

. 1-41225 

6 7 

.45246 

2 

.0375 

5 

. 15  14  0 6 

6 7 

.83152 

2 

.0-100 

5 

. 16  16  0 0 

6 3 

.2123-1 

2 

. o -1  :•  5 

5 

. 17  13  0 6 

6 3 

.59493 

2 

.0450 

5 

. 13  2 0 2 5 

6 3 

.97923 

2 

.0475 

5 

. 19  2 2 5 3 

6 9 

.335-42 

2 

. 0 5 O O 

5 

. 2 0 2 5 0 0 

C 9 

.7  5 3 3 4' 

2 

.0525 

■ 5 

.212756 

7 O 

. 1 4 3 0 6 

2 

. O S 5 O 

5 

223025 

7 O 

.53457 

2 

.0575 

«=: 

.233303 

7 O 

.9  2733 

2 

.0300 

5 

. 2 4 3 6 0 0 

7 1 

.3230  1 

2 

.0325 

5 

. 2 5 3 9 0 6 

7 1 

.71995 

2 

.0350 

5 

. 2 6 4 2 2 5 

7 2 

. 1 18  7 2 

2 

,03  / 5 

5 

. 2 7 4 5 5 3 

7 2 

.5493  1 

2 

.0700 

5 

2 3 4 9 0 0 

7 2 

.52  r 74 

2 

,0725 

5 

. 295256 

7 3 

.32602 

2 

.0750 

5 

. 3 0 5 6 2 5 

. 3 

.73214 

2 

.0775 

5 

.316006 

■(  4 

.14  0 12 

2 

.0300 

5 

3 2 3 4 0 0 

7 4 

.54997 

2 

. O rt  2 5 

o 

. 3 3 3 © O 6 

V 4 

.93  1 6 a 

2 

.0350 

5 

. 3 4 7 2 2 5 

7 5 

.37526 

2 

. O 3 7 *-1 

5 

. 3 5 7 6 5 3 

7 5 

, 7 9 C.'  7 3 

2 

.0900 

5 

. 3 3 0 1 O C> 

7 f.. 

. 2 o a O <1 

2 

.0920 

KT, 

. 3 73  5 3 3 

7 S 

.32734 
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Table  3 (Cmitinued) 


(b) 

- l.0200<  3.1250 

e 

yi(=  «i) 

y* 

2 

0 9 5 0 

5 

. 369025 

7 7 

.04650 

2 

0 9 7 5 

5 

. 3 9 9 5 0 6 

7 7 

.47156 

2 

1 O O O 

5 

. 4 1 O O O O 

7 7 

.69654 

2 

1 

0 2 5 

5 

. 4 2 0 5 0 6 

7 £ 

.32344 

2 

1 

0 5 0 

5 

. 4 3 10  2 5 

7 6 

.75227 

2 

1 

0 7 5 

5 

.44  1556 

7 9 

.18303 

2 

1 

1 O O 

5 

4 5 2 10  0 

7 9 

.6  ! 5 7 4 

2 

1 

12  5 

5 

.462656 

6 O 

.05039 

2 

1 

15  0 

5 

. 4 7 3 2 2 5 

6 O 

,46700 

2 

1 

1^5 

5 

4 6 3 6 0 6 

6 O 

.9  2 5 5 7 

2 

1 

2 0 0 

S 

^ 4 9 4 4 0 0 

8 1 

.366  1 1 

2 

• 

1 

2 2 5 

■ 5 

5 0 5 0 0 6 

6 1 

.60663 

2' 

1 

2 5 0 

5 

.51  5625 

6 2 

.253  1 2 

2 

1 

2 7 5 

5 

. 5 2 6 2 5 6 

a 2 

.6996  1 

2 

1 

3 0 0 

5 

. 5 3 6 9 0 0 

6 3 

.14  6 10 

2 

1 

3 2 5 

5 

547556 

6 3 

.59656 

2 

1 

3 5 0 

5 

. 5 5 8 2 2 5 

8 4 

.05106 

2 

1 

3 7 5 

5 

5 6 6 9 0 6 

6 4 

.50559 

2 

1 

^ (J  O 

5 

. 5 7 9 6 0 0 

6 4 

.962  1 3 

2 

1 

4 2 5 

5 

. 5 9 0 3 0 6 

6 5 

.42070 

2 

1 

4 5 0 

5 

.60  1025 

6 5 

,88  1 30 

2 

1 

4 7 5 

5 

.61 1756 

6 6 

.34395 

2 

1 

5 0 0 

5 

.622500 

6 6 

.60665 

2 

1 

5 2 5 

5 

. 6 3 3 2 56 

6 7 

,2754  1 

?> 

1 

5 5 0 

5 

.,644025 

6 7 

.74424 

2 

1 

es  HP  cs 

5 

. 6 5 4 6 0 6 

6 6 

.21514 

2 

1 

6 0 O 

5 

. 6 6 5 6 0 0 

6 6 

.606  1 1 

2 

1 

6 25 

5 

. 6 7 6 4 0 6 

6 9 

.16  3 16 

2 

1 

6 5 0 

5 

. 6 6 7 2 2 5 

6 9 

.64033 

2 

1 

6 7 5 

5 

. 6 9 6 0 5 6 

9 O 

.119  5 9 

2 

1 

7 0 0 

5 

. 7 0 6 9 0 0 

9 O 

.60096 

2 

1 

V 2 5 

5 

.7  19756 

9 1 

.06444 

2 

1 

7 5 0 

5 

. 7 3 0 6 2 5 

9 1 

,57004 

2 

1 

7 7 5 

5 

,74  1506 

9 2 

.05777 

2 

'i 

6 0 0 

5 

, 7 5 2 4 0 0 

9 2 

.54  764 

2 

1 

6 2 5 

5 

.763306 

9 3 

.03965 

2 

1 

6 5 0 

5 

. 774225 

3 3 

.5  330  1 

2 

1 

6 7 5 

5 

.785  1 56 

9 4 

.030  1 3 

o 

•t 

9 0 0 

5 

.796100 

9 4 

.52662 

2 

T 

9 2 5 

5 

.607056 

r>  *-5 

,02976 

2 

1 

9 5 0 

5 

.6  1 6 0 2 5 

9 7 

.5321  1 

2 

1 

9 7 5 

5 

.629006 

9 e 

.037  1 4 

2 

2 0 0 0 

5 

.640000 

9 6 

,54436 

2 

2 0 2 5 

^5 

.651006 

9 7 

.05376 

2 

0 5 0 

S 

,662026 

1 

.5654  1 

2 

2 

0 7- 

5 

,673056 

9 6 

.0792  5 

—1 

2 

1 O O 

5 

.60-1100 

6 

.59532 

2 

2 

12  5 

t j 

. 6 9 '5  1 5 6 

9 9 

,113  6 2 

2 

2 

1 5 G 

5 

.906225 

o o 

.634  1 t> 
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Table  3 (Continued) 
(b)  - 1.0200«  3.1250 


7i 

2 .2175 

5 

.917306 

1 o o 

, 1 56  9 

2 .2200 

5 

.926400 

1 o o 

.6819 

2.2225 

5 

,*939506 

1 O 1 

.2092 

2 .2250 

5 

.950625 

1 O 1 

.7  388 

2 .2275 

5 

.961756 

10  2 

.2700 

2 .2300 

5 

.972900 

10  2 

.8048 

• / 

2 .2325 

5 

.984056 

10  3 

.3412 

2 .2350 

5 

*995225 

10  3 

.8799 

2 .2375 

6 

. 0 0 6 4 0 6 

10  4 

.4209 

2 .2400 

.6 

] O 1 7 6 0 0 

10  4 

.9642 

2 .2425 

6 

. 0 2 8 8 0 6 

10  5 

.5099 

2 .2450 

6 

. 0 4 0 0 2 5 

10  6 

.0579 

2 .2475 

6 

.051256 

10  6 

.6062 

2 .2500 

6 

. 0 6 2 5 0 0 

10  7 

. 16  0 8 

2 1 2 5 2 5 

6 

[ O 7 3 Y 5 6 

10  7 

.7159 

2 .2550 

6 

[ O 8 5 O 2 5 

10  8 

.2732 

2 .2575 

6 

096306 

10  8 

.8330 

2 .2600 

6 

107600 

10  9 

,395  1 

2 .2625 

6 

1 16  9 0 6 

10  9 

,9596 

2 .2650 

6 

.13  0 2 2 5 

1 1 o 

.3265 

2 .2675 

6 

14  15  5 6 

111 

.0957 

2 .2700 

.6 

15  2 9 0 0 

111 

.6674 

2 .2725 

6 

* 1 6 4 2 5 6 

112 

.2415 

2 .2750 

6 

* 17  5625 

112 

,8180 

2 .2775 

6 

. 18  7 0 0 6 

113 

.3970 

2 .2600 

6 

19  8 4 0 0 

113 

,9  784 

2 .2825 

6 

2 0 9 8 0 6 

114 

.5622 

2.2850 

6 

1 2 2 1 2 2 5 

115 

.14  8 5 

2 . 2 8 •.  5 

6 

. 2 3 2 656 

115 

.7  372 

2 .2900 

6 

. 2 4 4 1 O O 

116 

.3284 

2 .2925 

6 

. 255550 

116 

.9221 

2 .2950 

6 

267025 

T i 7 

.5183 

2 .2975 

6 

. 2 7 8 5 0 6 

110 

.116  9 

2 .3000 

6 

2 9 0 0 0 0 

1 1 8 

,7  18  1 

2 .3025 

6 

.30  1506 

119 

.3217 

2 .3050 

6 

*3  1 3025 

119 

.9  2 7 9 

2.3075 

S 

. 3 2 4 5 *5  6 

12  0 

.5366 

2 .3100 

6 

.336100 

12  1 

.14  7 9 

2 .3125 

6 

. 347656 

12  1 

.7616 

2 3 15  0 

G 

3 5 9 2 2 5 

12  2 

,3  ' O 

2 .3175 

G 

. 370806 

\ 2 2 

.9968 

2 .3200 

6 

382400 

• 3 

.6183 

2 .322  5 

6 

394006 

1 ;■  4 

.2423 

2 .3250 

6 

4 O 5 6 2 

12  4 

.8669 

2 3 2 7 5 

5 

.417256 

12  5 

.498  1 

2 .3-^00 

G 

.428900 

1 6 

.12  9 9 

2 .3325 

Cj 

440556 

1 2 

.7  6 4 3 

2 .3350 

6 

4 5 2 2 2 r. 

12. 

.4012 

2 . 3 3 7 5 

e 

4 6 3 H O 6 

1 2 t\ 

. O •'I  O 9 
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Table  3 (Ccmtinued) 
(b>  - 1.0200<  3.1250 


e 

yi(* 

y% 

2 

.3400 

6 

4 7 5 6 0 0 

1 

2 6 

.683  1 

2 

. 3 4 2 5 

6 

. 4 6 7 3 0 6 

1 

2 9 

.3260 

2 

.3450 

6 

4 9 9 0 2 5 

1 

2 9 

.9  -^5  5 

2 

.3475 

6 

.5  10756 

1 

3 O 

.6257 

2 

.3500 

6 

.522500 

1 

3 1 

.2766 

2 

.3525 

6 

. 5 3 4 2 5 6 

1 

3 1 

.9  34  1 

2 

.3550 

6 

5 4 6 0 2 5 

1 

3 2 

.5923 

2 

.3575 

6 

] 5 5 7 6 0 6 

1 

3 .3 

,2532 

.3500 

6 

5 6 9 6 0 0 

1 

3 3 

.9167 

2 

.3625 

6 

.56  1406 

1 

3 4 

.5630 

2 

.3650 

6 

.593225 

1 

3 5 

.2520 

2 

.3675 

6 

. 6 0 5 0 5 6 

1 

3 5 

.9  237 

2 

.3700 

6 

.616900 

1 

3 6 

,5962 

2 

.3725 

6 

. 6 2 6 7 5 6 

1 

3 7 

,2734 

2 

.3750 

6 

. 6 4 0 6 2 5 

1 

3 7 

.9553 

2 

.3775 

6 

. 6 5 25  O 6 

1 

3 6 

.6360 

2 

. 3 6 0 0 

6 

6 6 4 4 0 0 

1 

3 y 

.3235 

2 

.3625 

6 

.*  6 7 6 3 0 6 

1 

4 C) 

.0117 

2 

.3650 

6 

. 6 6 a 2 2 5 

1 

4 O 

.7027 

2 

.3675 

6 

.7001  56 

1 

4 1 

.3965 

2 

.3900 

6 

] 7 1 2 1 O O 

1 

4 2 

,093  1 

2< 

.3925 

6 

. 7 2 4 O 56 

1 

4 2 

,7925 

2 

.3950 

.6 

.736025 

1 

4 3 

.4947 

2 

.3975 

6 

. 7 4 6 0 0 6 

1 

4 4 

,19  9 7 

2 

.4000 

. 6 

. 7 6 0 0 0 0 

1 

4 4 

.9076 

2 

.4025 

6 

.772006 

1 

4 5 

,6183 

2 

.4050 

6 

. 7 6 4 0 2 5 

1 

4 6 

.3319 

2 

.4075 

6 

, 7 9^056 

1 

4 7 

.0463 

2 

.4100 

6 

.606  100 

1 

4 7 

.7  676 

2 

.4125 

6 

.6201  56 

1 

4 6 

.4697 

2 

.4150 

6 

.632225 

1 

4 9 

. 2 1 < 6 

2- 

.4175 

6 

.644306 

1 

4 9 

.9427 

2 

,4200 

6 

.656400 

1 

5 O 

.67  5 

2 

.4225 

6 

,6  6 6 5 0 6 

1 

5 1 

.4073 

2 

.4250 

6 

.660625 

1 

5 2 

.14^0 

2 

.4275 

6 

.892756 

1 

5 2 

.6636 

2 

. 4 3 O O 

6 

. 9 0 4 9 0 0 

1 

5 3 

.626-’ 

2 

.4325 

6 

,9  1 7036 

1 

5 4 

,3710 

2 

,4350 

C 

329225 

1 

5 •=> 

.12  0 0 

2 

. 4 3 7 5 

C 

. 3 4 1 4 O 6 

1 

5 5 

. H 1 -♦ 

2 

4 4 0 O 

6 

.953600 

1 

5 

.6258 

2 

.4425 

6 

[ 9 6 5 6 0 6 

1 

5 

.3632 

2 

.4450 

6 

.976025 

1 

5 6 

.14  3 5 

2 

.4475 

6 

.990256 

1 

5 

.9069 

.4500 

7 

002500 

1 

9 

. 6 7 2 

2 

.^525 

7 

. O 1 4756 

1 

6 O 

. 4 4 2 6 

2 

4 5 5 0 

7 

027025 

1 

6 1 

,21  50 
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•15  7 5 

7 

0 3 9 3 0 6 

1 

G 1 

. H O 5 

2 

4 6 0 0 

7 

.05  1600 

1 

6 2 

.7669 
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- 1.0200  < 

3.1250 
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# • % 
yn-  "si 

y* 

2 

.4625 

7 

. 0 6 3 9 0 6 

16  3 ,5505 

2 

4 6 5 0 

7 

076225 

1 6 4 .335  1 

2 

4 6 7 5 

7 

066556 

1 6 5 . 12  2 6 

2 

4 7 0 0 

7 

1 0 0 9 0 0 

165.3 1 35 

2 

Ay  -2  "5 

7 

1 1 3 2 5 6 

16  6 .7074 

2 

4 7 5 0 

7 

125625 

1 6 7 .5043 

2 

4 7 7 5 

7 

136006 

1 6 6 .3044 

2 

4 « O O 

7 

1 5 0 4 0 0 

1 6 9 .1  0 7 6 

2 

4 6 2 5 

7 

1 6 2 6 0 6 

16  9 .9139 

2 

4 6 5 0 

7 

1 7 5 2 2 5 

170 .7233 

2 

4 6 7 5 

7 

1 6 76  56 

1 7 1 .5359 

2 

4 9 0 0 

7 

200100 

1 7 2 .351  7 

2 

4 9 2 5 

7 

2 1 2 5 5 6 

1 7 3 .1  7 0 6 

2 

4 9 5 0 

7 

2 2 5 0 2 5 

•17  3.9  27 

2 

4 9 7 5 

7 

2 3 7 5 0 6 

17  4 .6160 

2 

5 0 0 0 

7 

2 5 0 0 0 0 

1 7 5 .6464 

2 

5 0 2 5 

7 

2 6 2 5 0 6 

1 7 6 .478  1 

2 

5 0 5 0 

7 

2 7 5 0 2 5 

177  .3130 

2 

5 0 7 5 

7 

2 6 /556 

176.1511 

2 

5 10  0 

7 

3 0 0 1 O O 

1 7 6 .9924 

2 

5 12  5 

7 

3 1 26  5 6 

1 7 9 .6370 

2 

5 15  0 

7 

3 2 5 2 2 5 

1 6 0 .6648 

2 

5 17  5 

7 

3 3 7 6 0 6 

181  ,5359 

2 

5 2 0 0 

7 

3 5 0 4 0 0 

1 6 2 ,3903 

2 

5 2 2 5 

7 

3 6 3 0 0 6 

1 6 3 ,2479 

2 

5 2 5 0 

7 

3 7 5 6 2 5 

1 6 4 ,10  6 6 

2 

5 2 7 5 

7 

3 6 6 2 5 6 

1 6 4 ,9  730 

2 

5 3 0 0 

7 

4 0 0 9 0 0 

1 6 5 ,6406 

2 

5 3 2 5 

7 

4 1 3 5 5 6 

166.7114 

2 

5 3 5 0 

7 

4 2 6 2 2 5 

1 6 7 .5656 

2 

5 3 7 5 

7 

4 3 6 9 0 6 

16  6 .463  1 

2 

5 4 0 0 

7 

4 5 16  0 0 

1 6 9 .3439 

2 

5 4 2 5 

7 

464306 

1 9 0 .226  1 

2 

5 4 5 0 

7 

477025 

19  1 .115  7 

5 4 7 5 

7 

469756 

1 9 2 .0067 

2 

5 5 0 0 

7 

502500 

19  2 .9010 

2 

5 5 2 5 

7 

51 5256 

1 9 3 .7967 

2 

5 .5  5 O 

7 

528025 

19  4 .6999 

2 

5 5 7 5 

7 

540606 

1 9 5 .6044 

2 

6 O O 

7 

553600 

19  6 ,5124 

2 

5 6 2 5 

7 

5 6 t»  O 6 

19  7 .4  236 

2 

5 6 5 0 

7 

579225 

- -V  3 .3  367 

2 

5 6 7 5 

7 

592056 

19  9 .2570 

2 

5 7 0 0 

7 

604900 

2 0 0 .1  7 6 7 

2 

5 7 2 5 

7 

617756 

2 V-  1 ,‘040 

2 

5 7 5 0 

7 

630625 

2 0 2 , O ^ 2 7 

5 7 . 5 

7 

643506 

2 0 2 ,9  649 

ly 

5 6 0 0 

7 

656400 

2 O 3 . 9 O O V 

5 6 2 5 

7 

669306 

2 0 4 .6399 
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Table  3 (Ccmtinued) 

(b)  - 1.02004  14  3.1250 
yi(=  «a)  y# 


2 

. 5 a 5 0 

7 

. 682225 

2 0 5 

,7827 

2 

.5875 

7 

.695156 

2 0 6 

.7289 

2 

.5900 

7 

,708  100 

2 0 7 

,6  7 8 8 

2 

.5925 

7 

.721056 

2 0 6 

.6  322 

2 

.5950 

7 

.734025 

2 0 9 

.569  1 

2 

.5975 

7 

. 7 4 7 0 0 6 

2 10 

.5497 

2 

.6000 

7 

. 7 6 0 0 0 0 

2 11 

.5138 

2 

.6025 

7 

. 7 7 3 0 0 6 

2 12 

.4615 

2 

.6050 

7 

. 7 8 6 0 2 5 

2 13 

.4528 

2 

.6075 

7 

. 7 99  0 56 

2 14 

.4  277 

2 

.6100 

7 

.6  12  10  0 

2 15 

.4063 

2 

.6125 

7 

.825156 

2 16 

.3865 

2 

.6150 

7 

.636225 

2 1 Y 

.3743 

2 

.6175 

7 

.85  13  06 

2 16 

.3638 

2 

.6200 

7 

.664400 

2 19 

.3570 

2 

.6225 

7 

.677506 

2 2 0 

.3538 

2 

. 6 25  0 

7 

.690625 

2 2 1 

.3543 

2 

.6275 

7 

.903756 

2 2 2 

.3585 

2 

.6300 

7 

.9  1 6900 

2 2 3 

.3665 

2 

.6325 

7 

.930056 

2 2 4 

.376  1 

2 

.6350 

7 

.943225 

2 2 5 

.3935 

2 

.6375 

7 

.956406 

2 2 6 

.4126 

2 

.6400 

7 

.969600 

2 2 7 

.4  35-1 

2 

,6425 

7 

.962606 

22a 

. 4 6 2 1 

2 

.6450 

7 

.996025 

2 2 9 

,4924 

2 

.6475 

a 

. 0 0 9 2 5 6 

2 3 0 

,6266 

2 

.6500 

8 

. 0 2 2 5 0 0 

2 3 1 

.5646 

2 

.6525 

a 

. 0 3 5 7 5 6 

2 3 2 

,6063 

2 

.6550 

a 

. 0 4 9 C 2 5 

2 3 3 

.6519 

2 

.6575 

a 

. 0 6 2 3 0 6 

2 3 4 

,7013 

2 

. 6 6 0 0 

a 

. 0 756  00 

2 3 5 

.7545 

2 

.6625 

a 

. 0 6 8 9 0 6 

2 3 6 

.8116 

2 

.6650 

a 

. 10  2 2 2 5 

2 3 7 

.6  725 

2 

.6675 

a 

, 115556 

2 3 8 

.9373 

2 

.6700 

a 

. 123900 

2 0 

.0060 

2 

. 6 7 2 5 

a 

. 1 4 2 2 5 G 

2 4 1 

.0765 

2 

.6750 

a 

. 15  5625 

2 4 2 

.15  5 0 

2 

,6775 

a 

. 16  9 0 0 6 

2 4 3 

.2354 

2 

.6800 

a 

. 18  2 4 0 0 

2 4 4 

.3  1 9 C 

2 

.6625 

»4 

. 19  5 8 0 6 

2 4 

.4078 

2 

.6850 

a 

. 2 0 9 2 2 5 

2 4 6 

,5000 

2 

.6875 

a 

. 2 2 2 6 5 6 

2 4', 

.'"961 

2 

.6900 

a 

. 2 3 6 10  0 

2 4 8 

. f 9 6 2 

2 

.6925 

a 

. 2 4 9 5 5 6 

2 4 9 

.6002 

2 

.6950 

3 

, 2 6 3 0 2 5 

2 5 0 

. 3 0 8 2 

. 6 9 7 S 

0 

, 2 7 G > 0 6 

2 5 2 

.0202 

2 

.7000 

a 

. 2 9 0 0 0 0 

2 5 3 

.13  6 2 

2 

. 7 0 2 5 

a 

, 3 0 .3  5 0 

2 5 4 

. 2 6 3 

2 

.7050 

8 

3 17  0 2 5 

2 5 5 

. 3 6 0 .3 
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Table  3 (Continaed) 
(b)  - 1.0200  < 3.1250 


e 

yi{=  *i) 

y* 

2 

,7075 

6 

3 3 0 5 5 6 

2 5 6 

.5064 

2 

.7100 

6 

.344  1 00 

2 5 7 

.6406 

2 

.7125 

6 

1 3 5 7 6 5 6 

2 5 6 

.7768 

2 

.7150 

6 

.37  1225 

2 5 9 

. 9 7 1 

2 

.7175 

8 

,36-4006 

2 5 1 

,0615 

2 

.7200 

6 

396400 

2 6 2 

.2099 

2 

.7225 

a 

,4  1 2006 

2 6 3 

,3625 

2 

.7250 

6 

* 4 2 5 6 2 5 

2 6 4 

.5192 

2 

[ 7 2 7 5 

6 

[ 4 3 9 2 5 6 

2 6 5 

. 6 a O O 

2 

.7300 

a 

. 4 5 2 9 0 0 

2 6 6 

.6449 

2 

.7325 

a 

4 6 6 5 5 6 

2 6 6 

.0140 

2 

. 3 5 O 

6 

460225 

2 6 9 

.18  7 3 

2. 

.7375 

8 

.493906 

2 7 0 

. 3 6 4 7 

2 

.7-400 

a 

[ 5 0 7 6 0 0 

2 7 1 

.5463 

2 

.7425 

a 

[521306 

2 7 2 

.7  321 

2 

.7450 

a 

.5  3502  5 

2 7 3 

.922  1 

2 

.7475 

a 

[ 5 4 'a  7 5 6 

.2  7 5 

.116  4 

2 

.7500 

a 

5 6 2500 

2 7 6 

.3146 

2 

.7525 

6 

[ 5 7 C 2 5 6 

2 7 7 

.5175 

2 

,7550 

a 

. 5 9 0025 

2 7 6 

,7  245 

2 

.7575 

a 

. 6 0 3606 

2 7 9 

.9  357 

2 

.7600 

a 

[6  17600 

2 6 1 

,15  12 

2 

.7625 

a 

.631406 

2 6 2 

.3709 

2 

.7650 

a 

6 4 5 2 2 5 

• 

2 6 3 

. 5 9 3 0 

2 

.7675 

a 

. 659056 

2 6 4 

.6234 

2 

.7700 

a 

.672900 

2 8 6 

,0560 

2 

.7725' 

a 

[ 6 6 6 7 5 6 

2 0 7 

,293  1 

2 

,7750 

a 

[ 7 0 0 6 2 5 

2 6 6 

,5344 

2 

.7775 

a 

.7  14506 

2 6 9 

,7802 

2 

.7600 

6 

, 7 2 6 4 0 0 

2 9 1 

.0302 

2 

.7625 

a 

7 4 2 3 0 6 

2 9 2 

.2647 

1 

2 

.7650 

a 

. 7 56225 

2 9 3 

,5436 

2 

.7075 

a 

.7701  56 

2 9 4 

.6068 

2 

.7900 

6 

. 7 a 4 i O O 

2 9 6 

.0743 

2 

,7925 

6 

796056 

2 9 7 

,3466 

2 

.7950 

6 

[a  1 2 0 2 5 

2 9 6 

,6231 

2 

. 7 9 7 5 

a 

.6  26006 

2 9 9 

.9041 

2 

.6000 

a 

.640000 

3 0 1 

.16  9 5 

Zl. 

,0025 

a 

.65400''^ 

3 0 2 

.-*794 

2 

.6050 

a 

,666025 

3 0 3 

.7730 

2 

.6075 

w 

[ 0 0 2 0 L 6 

3 0 5 

. O 7 2 r. 

2 

.6100 

a 

,696  1 O O 

3 O O 

. 3 7 t O 

2 

.6125 

a 

.910156 

3 O V 

.6639 

2 

.6150 

a 

,9  2 4 2 2 5 

3 o a 

.9963 

2 

,6175 

a 

,938306 

3 10 

.3133 

2 

, CJ  2 O O 

6 

.952400 

9 11 

.(^3*0 

I 

2 

, 6 2 2 

a 

.966500 

3 12 

.9  6 0 9 

2 

.6250 

a 

.900625 

3 14 

.39  16 

.6275 

a 

,994756 

3 15 

, 6 6 9 

WJLVir,  Tf  54- 

279 

306 

4 


Table  3 (Continued) 


(b)  - 1.0200  ^ 

S yi(=«2) 


? .6300 

9 

006900 

Si  . 6 3 5 

9 

* 0 2 3 0 5 6 

2 . » 3 O 

9 

. 0 3 7 2 2 5 

2.6375 

9 

.051406 

2 .6400 

9 

1 0 6 5 6 0 0 

2.6425 

9 

079806 

2 .6450 

9 

. 0 9 4 0 2 5 

2 .6475 

9 

106250 

2.6500 

9 

122500 

2.6525 

9 

* 1 3 6 7 5 to 

2 .6550 

9 

' 15  10  2 5 

2 .6575 

9 

] 165306 

2 .6600 

9 

1 7 9 6 0 0 

2 .6625 

9 

193906 

2 .6650 

9 

] 2 0 6 2 2 5 

2 .6675 

9 

‘ 2 2 2 5 5 6 

2 .6700 

9 

2 3 6 9 0 0 

2 .6725 

9 

[251  256 

2 .6750 

9 

2 6 5 C 2 5 

2 .6775 

9 

2 6 0 0 0 6 

2 .6800 

9 

2 9 4 4 0 0 

2 .'6625 

9 

3 0 6 8 0 6 

2 .COSO 

9 

’ 3 2 3 2 2 5 

2 .6675 

9 

3 3 7 to  5 6 

2 .6900 

9 

3 5 2 10  0 

2 .6925 

9 

3 6 6 5 5 to 

2 .6950 

9 

[38  1025 

2 .0973 

9 

3 9 55  0 to 

2 .9000 

9 

.4  10000 

2 .9025 

9 

4 2 4 5 0 6 

2 .9050 

9 

4 3 9 0 2 5 

2 .9075 

9 

453556 

2 .9100 

9 

[406  100 

2 .9125 

9 

462656 

2 .9150 

9 

.4972  • 5 

2 .9175 

9 

.51  1806 

2 .9200 

9 

5 2 to  4 0 0 

2 .9225 

54 1006 

2 .9250 

a 

5 5 5 to  2 5 

2 .9275 

9 

. 570256 

2 .9300 

9 

584900 

2 .9325 

9 

[ 599556 

2 .9350 

9 

.614225 

2 .9375 

9 

6 2 0 9 0 to 

2 . 9 4 O 

9 

643600 

2 .9425 

9 

[ 6^6306 

2 .9450 

9 

, 613025 

2.9  4 75 

9 

. 6 A7  7 5 6 

Sr  9 5 O D 

9 

7 *2  5 0 0 

3.1250 

Vs 


3 16 

.9667 

3 16 

.3112 

3 19 

.6603 

3 2 1 

.0140 

3 2 2 

.3724 

3 2 3 

.7  3 5 4 

3 2 5 

.10  3 1 

3 2 6 

.4  755 

3 2 7 

.6520 

3 2 9 

.2  345 

3 3 0 

.6210 

3 3 2 

.0123 

3 3 3 

.4083 

3 3 4 

.6090 

3 3 to 

.2146 

3 3 7 

.6249 

3 3 9 

,0400 

3 4 0 

.4600 

3 4 1 

.6647 

3 4 3 

.3143 

3 4 4 

.7  4 67 

3 4 6 

,18  8 0 

3 4 7 

.6  32  1 

3 4 9 

.0012 

3 5 0 

.5351 

3 5 1 

.9940 

3 5 3 

,4  577 

3 5 4 

.9  2 6 4 

3 5 6 

.4  000 

3 5 7 

,8786 

3 5 9 

.3622 

3 6 0 

.0507 

3 6 2 

.3  44  3 

3 6 3 

.6428 

3 C 5 

.3  4 64 

3 'j  6 

.6550 

3 6 

.3686 

3 9 

. 6 8 7 4 

3 7 1 

.411-' 

2 7 7 

. 9 4 C'  0 

3 7^ 

.4  740 

3 ■/  to 

.0130 

3 7 7 

.5572 

3 7 9 

, 10  6 5 

3 S 0 

.6610 

3 0 2 

,3207 

3 6 3 

. r’  6 5 5 

3 6 5 

.3  555 

3 B 6 

,9  3 0 7 
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Tables  3 (Continued) 
(b)  - 1.0200^1^3.1250 

g yi(*«a) 


2 . y S 2 5 

9 

.717256 

368  .5111 

2 . 9 a S O 

9 

732025 

3 9 0 .0967 

2 ] 9 S 7 5 

9 

746806 

391 .6876 

2 .9600 

9 

761600 

393 .2836 

2 .9625 

9 

776406 

394 .8852 

2 .9650 

9 

791225 

396 .4916 

2.9675 

9 

806056 

3 9 8 .1  0 3 6 

2.9700 

9 . 

820900 

399  7211 

2 ] 9 7 2 5 

9 

835756 

4 0 1 .3437 

2 .9750 

9 

850625 

4 0 2 .9  7 1 6 

2 .9775 

9 

865506 

4 0 4 .6049 

2.9800 

9 

880400 

4 0 6 .2435 

2 .9825 

9 

895306 

4 0 7 ,8875 

2 .9850 

9 

9 10  2 2 5 

4 0 9 ,5369 

2 .9875 

9 

9 25  156 

4 11  .19  17 

2 .9900 

9 

940100 

4 12  .8519 

2 ,9925 

9 

9 55  0 56 

4 14  .5175 

2.9950 

9 

9 7 0025 

4 16  .16  8 6 

2 ,9975 

9 

965006 

4 1 7 ,665  1 

3 . O O O O 

1 O 

O O O O O 

4 1 9 .5470 

3.0025 

1 O 

0 15  0 0 

4 2 1 .2  345 

3 . O O 5 O 

1 o 

0 3 002 

4 2 2 .9  274 

3 ] OO  7 5 

1 o 

0 4 5 0 5 

4 2 4 .6259 

3.0100 

1 o 

0 6 0 10 

4 2 6 .3299 

3 .0125 

1 o 

0 75  1 5 

4 2 6 ,0394 

3 .0150 

1 o 

0 9 0 2 2 

4 2 9 ,7  344 

3 .0175 

1 o 

10  5 3 0 

4 3 1 .4750 

3 0 2 0 0 

1 o 

17  0 4 0 

4 3 3 .20  1 2 

3 .0225 

1 o 

13  550 

4 3 4 ,9  329 

3 .0250 

1 o 

15  0 6 2 

4 3 6 .6  / O 3 

3 .0275 

1 o 

1657  5 

4 3 8 .4  1 33 

3 .0300 

1 o 

1 6 0 9 O 

4 4 0 ,1  6 1 9 

3 .0325 

1 o 

19  6 0 5 

4 4 1 .9161 

3 .0350 

1 o 

2 112  2 

4 4 3 .6  760 

3 .0375 

1 o 

2 2 6 4 0 

4 4 5 .44  1 6 

3 .0-400 

1 o 

2 4 16  0 

4 4 7 .2  1 29 

3.0^25 

1 o 

2 5 6 8 0 

4 4 8 ,9896 

3 . O -4  5 O 

1 o 

2 7 2 0 2 

^.  5 0 . 7 7 5 

3 ,0475 

1 o 

2 8 7 2 5 

^52  ,5600 

3 .0500 

1 o 

3 0 2 5 0 

4 5 4 ,3550 

3 .0525 

1 o 

3 17  7 5 

^ r,  ^15  4 9 

3 .0550 

1 o 

3 3 3 0 2 

4 5 ' .9605 

3.0575 

1 C) 

3 4 8 3 0 

4 5 9 .7  7 1 9 

3 .0600 

1 o 

3 G 3 6 O 

4 6 1 . 5 ''  9 1 

3 .0625 

1 o 

3 7 8 0 0 

4 6 3 . 4 ■>  O 2 

3 .06  O 

1 o 

3 9 4 2 2 

4 6 5 .24  10 

3 .0675 

1 o 

4 0 9 5 5 

467  0757 

3 .0700 

1 o 

4 2 4 9 0 

( 4 6 .9162 

3 .0725 

•1  o 

4 4 0 2 5 

4 7 0 .7  626 

i»r  * T\/-*  »rt» 
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Table  3 (Coatlaued) 

(b)  - 1.02004  3.1250 

yi(=  *1)  Xs 


rj 

. o 7 S O 

1 O 

4 5 552 

4 7 2 

.6149 

3 

.0775 

1 O 

4 7 100 

4 7 4 

.4730 

3 

. o e O C 

1 O 

4 5 5 4 0 

4 7 6 

.337  1 

3 

. O S 7 5 

1 O 

50  150 

4 7 5 

.207  1 

3 

. o a 5 o 

1 O 

5 17  2 2 

^ a o 

.0830 

3 

, o a 7 s 

1 O 

5 3 255 

4 a 1 

.9649 

3 

.0900 

1 O 

54810 

4 8 3 

.6527 

3 

.0925 

1 O 

5 535  5 

4 8 5 

.7465 

3 

.0950 

1 O 

5 7 9 0 2 

4 8 7 

.6463 

3 

.0975 

1 O 

5 9 450 

4 8 9 

.5521 

3 

. 1 OO  O 

1 O 

5 1000 

4 0 1 

.4  639 

3 

.10  2 5 

1 O 

6 2 550 

4 9 3 

.3618 

3 

.10  5 0 

1 O 

6 4 10  2 

4 9 5 

.3057 

3 

.10  7 5 

1 O 

5 565  5 

4 9 7 

.2357 

3 

. 1 1 Ci  O 

1 O 

6 7 2 10 

4 9 9 

.17  17 

3 

.112  5 

1 O 

5 8 7 6 5 

50  1 

. 1 1 38 

3 

.115  0 

1 O 

7 0 3 2 2 

5 0 3 

.0621 

3 

.117  5 

1 O 

7 18  8 0 

5 0 5 

.0165 

3 

.1200 

1 O 

7 3 4 4 0 

506 

.9770 

3 

.12  2 5 

1 O 

7 5 000 

5 0 8 

. 9 4 36 

3 

,12  5 0 

1 O 

7 555  2 

5 10 

.9164 
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Table  3 (Continued) 

(c)  - 1.0200  < 3.1250 

•> 


i 

. O 1 s o 

»4 

. 1 7 S 9 5 O 3 

X* 

.01500336 

.0200 

. 1 7 3 9 7 *3  2 

02000600 

. O 2 S O 

.1721243 

0250 1563 

.0300 

.1703637 

O 3 O O 2 V O O 

_ 

. O .‘H  S O 

.. 

. 16  6 7 6 4 9 

. 03504206 

. O '1  O O 

. 16  7 2 4 3 0 

04006400 

. O 4 S O 

— 

. 16  5 8 4 3 1 

.04509113 

. O Si  O O 

* 

, 15  4 5 4 2 6 

,05012500 

.0550 

. 16  3 3 5 4 9 

.05516636 

. O 6.0  O 

Mi 

. 16  2 2 7 9 2 

.06021600 

.0650 

— 

. 16  1 3 0 6 3 

. 06527463 

.0700 

-M 

,1604361 

07034300 

.0750 

. 15  9 6 7 4 0 

. O 7 5 4 2 ■'  O 6 

.0600 

Ml 

.1590147 

.0605',  200 

, ■ 

.0650 

.15  6 4 5 7/1 

.06501413 

.0900 

- 

. 15  6 0 0 4 9 

09072900 

.0950 

Mi 

, 15  7 6 5 2 2 

. 0 9 5 6 5 7 3 6 

. 1 O O O 

- 

. 15  7 4 0 0 9 

1 O 1 O O O O 

Ml 

,10  5 0 

Ml 

, 15  7 2 5 0 5 

. 1 O 6 1 5 7 G 

. 1 1 O O 

.. 

,1571997 

. 11  13  3 10 

.115  0 

. 15  7 2 4 6 6 

, 1 10  5 2 0 6 

.12  0 0 

. 

.1573961 

. 1 2 1 7 2 6 0 

.12  5 0 

.1576430 

. '.20953  1 

.1300 

- 

, 15  7 9 8 6 2 

. 1321970 

.13  5 0 

— 

. 15  6 4 3 2 3 

. 1 3 7 4 O O . J 

«• 

.14  0 0 

— 

, 156973  9 

. 1427440 

. 14  5 0 

— 

.1506137 

. 1 6 O <1  6 e 

.15  0 0 

— 

, 16  0 3 5 0 9 

1533750 

. 15  5 0 

mm 

. 161 1660 

15  6 7 2 3 6 

as 

.16  0 0 

- 

.16  2 1 16  6 

. 1 6 4 0 9 6 0 

.16  5 0 

— 

.1631494 

1 6 9 4 9 2 1 

a. 

.17  0 0 

- 

.16'.  27«1 

. 17  4 9 13  0 

.17  5 0 

— 

. 16  5 5 0 4 5 

1603593 

M 

. 16  0 0 

- 

. 16  6 6 2 9 

. 1656320 

,16  5 0 

- 

.1662522 

. 1 9 1 J J J 6 

as 

. 19  0 0 

- 

, 16  9 7 7 3 6 

. 19  6 6 5 9 0 

ss 

.19  5 0 

— 

.17  1 J 4 1 

. 2 C 2 ^ 1 4 6 

,2000 

— 

.1/31  1 « 1 

.206  O O O O 

ss 

.2050 

- 

, 1 7 4 9 3 3 5 

.2136151 

... 

.2100 

— 

.1766529 

.2192610 

,s 

.2150 

> 

•<  7 6 6 7 3 1 

2 2 '1  9 3 -e  3 

_ 

.2200 

— 

.1609942 

. 2306460 

_ 

.2250 

— 

.163^169 

2 3 6 3 9 0 6 

a. 

,2300 

• 

.1655420 

.24  2 1 670 

sa 

.2350 

— 

, 1 679700 

4 7 9 7 7 a 

as 

.2400 

- 

. 19  0 5 0 1 4 

2 5 ■:J  6 2 4 O 

a. 

.2450 

— 

.1  9 3 1 3 7 2 

,259706  1 

.2500 

- 

1 y 0 7 6 0 

2 t>  5 6 2 ^ O 

- 

2 5 5 0 

- 

. 1907247 

.271561 1 
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Table  3 (Continued) 

(e)  - 1.0200<  3.1250 


i 

.2600 
.2  660 
. 2 T O O 
.2760 
.2600 
.2650 
.2900 
.29  50 
.3000 
I 3 O 5 O 
.3100 
.3150 
.3200 

[3250 

.3300 
.3350 
.3400 
.3450 
.3500 
.3550 
.3600 
.3650 
.3700 
.3750 
.3600 
.3650 
.3900 
.3950 
. O O O 
.4100 
‘.4200 
.4300 
. 4 4 0 0 
.4500 
.4630 

’4700 

4 6 0 0 

.4900 
. 5 0 0 0 
.5100 
.5200 
S'  3 O O 
.5400 

5 5 0 0 
.5600 

=>700 
.5600 
<3  O O 

e->  o o o 


*4 

20 1 6760 
2047390 
2079065 
2 1 1 16  7 5 
2 1 4 5 7 6 9 
2 16  0 7 7 9 
2216916 
2 2 5 4 19  0 
2 2 9 2 6 1 4 
2 3 3 2 19  9 
2372959 
2414904 
2458050 
2 5 0 2 4 1 0 
2547997 
2 5 9 4 6'.*  t 
2 6 4 2 9 1 4 


2 7 4 2 9 2 1 
2 7 9 4 6 7 2 
2 6 4 8 14  4 

2 9 0 2 7 5 4 

2 9 5 8 7 1 6 
30 1 6055 
3074782 
3134918 

3 19  6 4 8 1 
3259492 
3323969 
3457403 
3596950 

3 7 4 2 7 6 1 
3895076 

4 0 5 4 0 1 © 
4219799 
4392619 

4 5 7 2 6 8 
4760202 

5158^90 

5 3 0 9 7 1 V 

5 5 8 9 3 > 9 
5817541 

6 O 5 4 6 .3  9 
8300673 
8 5 5 to  3 1 » 
0 6 2 16  4 1 

7 O 7 13  4 

7 3 2 0 6 6 

31* 


3^1 

2 ■,  7 5 7 6 0 
. S'  3 6 O 9 0 

2896830 

[2957366 

.3019520 
.3081491 
[.3143890 
[ -3  2 O G 7 i3  3 
[ 3270000 
3333726 

3 3 9 7 9 10 
3462558 

[ 3527680 
[ 3 Si  9 3 2 8 1 
3659370 
3725953 
3 7 9 3 0 4 0 
. 3860636 
. 3928750 
3997388 
4066560 
[^136271 
4206530 
[ 4277343 
4348720 
4420666 
.,44  93  1 90 
4566298 
4640000 
.4789210 

4 9 4 0 8 8 0 
5095070 

5 2 5 1 8 4 0 
[ S 4 1 12  5 0 

5573360 
.373  0 3 O 

5 ‘■■5  O 5 9 2 O 
0076490 
6250000 

.6426510 

6 6 0 6 0 t<  O 
.6  7 88  7 70 

>•,  ^ 7 4 t..  4 O 
. 7 1 to  '3  7 ‘.3  O 

7 3 5 c>  1 6 0 
7 5 5 1 9 3 O 

V 1 1 7 cy 
.7933  / 9 U 
. B 1 t>  O C O 
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Table  3 (Continued) 
(c)  - 1.0200  < 3.1250 


e 1 o o 
6 20  0 
6 3 0 0 
6 <4  O O 
6 5 0 0 
66  0 0 

6 7 0 0 
660  0 
690  0 

7 0 0 0 
7 10  0 
7 2 0 0 
7 3 0 0 
7 4 0 0 
7 5 0 0 
7 6 0 0 
7 7 0 0 
7 6 0 0 
7 9 0 0 
6 0 0 0 
6 10  0 
6 2 0 0 
6 30  0 
6 4 0 0 
6 5 0 0 
6 6 0 0 
©•TOO 
6 6 0 0 
6 9 0 0 
c)  O O O 
9 10  0 
9 2 0 0 
9 3 0 0 
9 4 0 0 
9 5 0 0 
9 6 0 0 
9 7 0 0 
9 6 0 0 
9 9 0 0 
O O O O 
O 1 O O 
O 2 f'  O 


,7676796 
* 7 96  5 7 7 7 
[6303937 
[©633604 
,6975107 

[9694993 

,007406 
[ O 4 6 6 4 1 
[ O 6 7 2 3 6 
[ 12  9 2 3 2 

[ 17  2 6 6 6 

[217560 
.2640  15 

[31201  1 

,361611 
[ 4 1 2 6 6 O 
[465602 

I ,520462 

I ,576947 
I ,635245 
I .695423 
I .757531 
I 6 2 *1  6 2 O 


6369610 
6563260 
6600470 
9021440 
9246250 
9474960 
9 V O 7 6 3 O 
9944320 
016509 
043000 
06791 1 
’ O 9 3 2 4 6 
I 1 1 9 O 1 7 
145224 

’171675 

196976 

[ 2 2 6 5 3 3 

. 2 5 4 5 5 2 
. 2 6 3 0 3 9 
,312000 
,34  1 44  1 
3 7 13  6 6 
[401767 
432704 


1 667741 

1 

* ^ 

1 ,953946 

1 

496056 

2 .026290 

1 

5 2 C 5 0 3 

2 ,096626 

1 

[ 5 6 1 4 7 2 

2.173611 

1 

594969 

2 .250701 

1 

.629000 

2 ,330153 

1 

.66357  1 

2 [412027 

1 

6 9 8 6 0 8 

2 ,496363 

1 

[ 734357 

2 [563263 

1 

7 7 0 5 6 4 

2 ,672765 

1 

.807375 

2 ,764  9 57 

1 

,644736 

2 . 8 5 H 8 6 2 

1 

8 2 0 7 3 

2 957565 

1 

.92  1 1 

• 

^ 1 3 4 

1 

6 0 2 9 9 

3 [ 1 G 1 6 3 6 

2 

000000 

3 .268  1 40 

2 

,040301 

3 .3777  1 8 

2 

[ 0 8 ■ 7 0 4 
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% 


Tabltt  3 (Co&tinu|d) 

- 1.02001^44 A 250 


e 

0 12  5 
0 15  0 
0 17  5 
0 2 0 0 
0 2 2 5 
O 2 5 O 
02  7 5 
0 3 0 0 
0 3 2 5 
0 3 5 0 
0 3 7 5 
0 4 0 0 
0 4 2 5 
0 4 5 0 
0 4 7 5 
0 5 0 0 
05  2 5 
0550 
0 5 7 5 
O CO  O 
O C 2 5 
O C 5 O 
0 5 7 5 
0 7 0 0 
0 7 2 5 
0 7 50 
0 7 7 5 
O C O O 
0 0 2 5 
0 5 5 0 
0 0 7 5 
O <9  O O 
0 9 2 5 
0 9 5 0 

0 9 7 5 

1 O O O 
10  2 5 
10  5 0 
10  7 5 
1 1 O O 
112  5 
115  0 
1 1 y 5 
12  0 0 
12  2 5 
12  5 0 

12  7 5 
.13  0 0 

13  2 5 


*4 


10  6 9 3 3 1 

• 

1902993 

— 

1910966 

— 

1931265 

•• 

1945697 

— 

1960646 

— 

1976120 

— 

199 1742 

— 

2007669 

— 

202397  1 

— 

2040595 

— 

2057563 

— 

2074675 

— 

2092536 

- 

21 10540 

— 

2 12  6 9 1 6 

— 

21 47640 

’2166726 

— 

.2166176 

- 

’2205992 

— 

2226176 

— 

'2246736 

- 

,2267676 

— 

,2266993 

mm 

,2310694 

mm 

,2332762 

- 

.235526  1 

— 

.2376  135 

— 

[ 2 4 0 1 4 0 7 

— 

.242506 1 

— 

.2449160 

— 

.2473649 

— 

,2496552 

— 

.2523672 

— 

,2549613 

— 

] 2 5 7 5 7 6 0 

— 

. 2 6 0 2 3 7 V 

— 

.2629400 

- 

.wrfo5637T 

- 

.2664786 

... 

[271 3146 

... 

.274 1956 

— 

.277  1 32  1 

- 

2 0 0 9 4 7 

• 

— 

.2631 135 

— 

.2661799 

— 

.2692935 

— 

.2924550 

— 

. 3 9 '3  6 C.  4 9 

— 

xz 


01250195 
01500336 
O 1 750536 
02000600 
02251 139 
02501563 
0 2 7 5 2 0 6 0 
03002700 
03253433 
03504266 
03755273 
04006400 

045091  13 
04760717 
OSO  12500 
05264470 
05516636 
0576901 1 
06021600 
06274414 
06527463 
06760755 
07034300 
0/266  t O 6 
O 7 5 4 2 1 6 6 
0779654© 
06051200 
06306  152 
,0056141  i 
066  169  9 2 


O 9 O 7 2 =;  U O 

O 9 3 2 9 1 4 ■_ 

09565736 
09642  36 

1 O 1 O O O Cl 

1 O 3 5 7 6 0 

! O O 1 576 
1 O 6 7 -1  2 3 

1 1 1 3 J 1 C) 

1 1 3 2 3 O 

1 1 e,  5 o o 

1 1 5'  1 2 i.; 

■ 1 7 2 6 C’ 

1 3-1336-' 

1 r t.  9 ' • :j  1 

1 2 O 5 7 2 t ^ 

1 3 1 VI  V O 

13  4 6 ^ 
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1 

Tub!*  3 (Continued) 

Lj,  , . 

(c)  -1.0200  4:4^3.1250 

i 

Jt4 

. 1 3*50 

, 296  9 r?3  7 

- 

. 1 3 7 4 r?  O 3 

.13  7 3 

,3022320 

mm 

. 1 4 0 0 9 9 6 

.1400 

— 

,3055903 

- 

1427440 

, 1 4 » 5 

.3069969 

- 

. .1  4 5 3 9 . J e 

,14  3 0 

,3124566 

- 

. 1 4 6 0 4 66 

.14  7 5 

.3159696 

- 

. 1 S O 7 O 9 O 

.13  0 0 

• 

.3195331 

- 

, 1533750 

.15  2 5 

,3231469 

- 

.1560465 

.13  3 0 

, 3 2 6 6 17  9 

- 

. 1 5 6 7 2 3 6 

.15  7 5 

,3305407 

- 

1614069 

. 1 eo  O 

mm 

,3343177 

- 

1640960 

. 1 C 2 5 

• 

.3361496 

- 

. 1667910 

,16  3 0 

.3420369 

- 

. 1694921 

.16  7 5 

- 

.3459603 

- 

. 1 7 2 19  9 4 

.17  0 0 

— 

.3499602 

- 

. 1749130 

.17  2 3 

.3540374 

- 

. 1776329 

.17  5 0 

.3561525 

- 

. 1603593 

.17  7 5 

- 

.3623261 

- 

. 10  3 0 9 2 3 

.1600 

- 

.3665567 

- 

. 1656320 

.16  2 3 

> 

.370651 1 

- 

. 1 6 6 5 7 6 3 

.16  30 

,3752036 

- 

, 1 9 1 3 3 1 C 

.16  7 5 

.3796  176 

- 

. 1 9 4 0 9 16 

.1900 

• 

,364093  1 

- 

.1966590 

.19  2 3 

- 

. 3666  30  9 

- 

. 19  9 6 3 3 3 

.19  3 0 

- 

.3932316 

- 

.2024140 

.19  7 5 

.3976964 

- 

. 2052037 

.2000 

- 

.4026255 

- 

. 2060000 

.2025 

- 

.4074  196 

- 

.2106037 

.2050 

,4122796 

- 

.2136151 

,2075 

— 

.4172061 

- 

.2164341 

.2100 

- 

.4222000 

- 

.2192610 

.2125 

- 

.427261 6 

- 

. 2220957 

.2150 

- 

,4323924 

- 

. 2249363 

.2175 

— 

.4.-  75926 

mm 

,2277691 

.2200 

- 

,4426630 

- 

2306460 

.2225 

- 

.4462045 

- 

.2335151 

.2250 

- 

,4536  1 V © 

- 

. 2363906 

. 2 .2  7 5 

- 

.4591036 

- 

. 2 3 2 7 4 3 

. 2 3 0 0 

- 

.4646632 

- 

. 2421670 

^ ^ 

, -3  -e. 

— 

^ 

- 

, 2 4 O 6 S C 

.2350 

- 

,4760055 

. 2 4 7 9 7 7 6 

, :23  7 5 

- 

,46  1 790  1 

- 

. 2 5 0 6 9 6 1 

.2400 

- 

.467051 5 

- 

.2425 

- 

,4935905 

- 

. 2 5 G 7 6 O 5 

.2450 

- 

.4996079 

- 

.2597001 

.2475 

- 

.5057046 

- 

. 2626609 

.2500 

- 

.51  10615 

- 

. 2 6 5 O 2 5 C 

.2525 

- 

.5161395 

- 

, 2 6 6 5 9 0 4 

2 S ^ O 

- 

.5244735 

- 

.27  1 50  1 3 
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TAbU  3 (Continued) 


(c)  - 1.0200  < i i 


i ** 


asTS 

a* 

,5309024 

a fto  o 

- 

, 5 .3  7 4 O 9 1 

ae  a B 

- 

,5440006 

aeso 

mm 

^ O 7 7 

ae  7 B 

> 

,357441 6 

3 7 0 0 

] 5 «>  4 2 9 3 O 

3 7 3 8 

- 

,5713331 

3730 

- 

,5762627 

3 f7  B 

- 

,565362© 

a a o o 

.5925945 

aaa  s 

- 

. 5 9 9 6 9 © 9 

•aeso 

- 

1 6 O 7 2 9 6 © 

30  7 5 

- 

] fe  1 4 7 © 9 5 

2 90  0 

— 

^Ci22377© 

3 9 3 5 

- 

,6300629 

3 9 8 0 

- 

] 6 3 V O 4 r.  O 

397  5 

- 

,0457279 

3 00  0 

tm 

,6537099 

303  3 

.6617931 

3050 

- 

* 6 6 9 9 7 © 5 

30  7 5 

,6762674 

3 10  0 

• 

, 6666609 

3 12  5 

- 

,6951601 

3 15  0 

tm 

] 7 O 3 7 66  3 

3 17  5 

,7124605 

3 2 0 0 

- 

1 7 2 1 2 O 4 O 

3 2 3 3 

- 

.730236 1 

3 2 5 0 

- 

,7392639 

3 2 7 5 

- 

,7464426 

3 30  0 

- 

* 7 5 7 7 15  6 

3 3 2 5 

mt 

,767 1042 

3350 

- 

.7736095 

3 3 7 3 

- 

,766232© 

3 4 0 0 

- 

.7959756 

3 4 3 5 

- 

,6056390 

3 4 5 0 

- 

,0156245 

3 4 7 5 

— 

0259334 

• 

3^00 

- 

,0361670 

3 5 2 5 

- 

] © 4 6 5 2 6 7 

3 5 5 0 

- 

.©570  139 

3 5 7 5 

- 

,067  63  O 1 

3 6 0 0 

- 

,©703766 

3 6 3 5 

- 

.0092549 

3 6 5 0 

- 

, 9 O O 2 6 C.  4 

3 6 7 5 

9114126 

3 7 0 0 

— 

[9226949 

3 7 2 5 

- 

,934  1 1 49 

3 7 5 0 

- 

9 4 5 6 7 4 1 

3 7 7 5 

~ 

.9573  74  O 

315 


1290 

, 7 4 C.  7 3 O 

[ i'  V 7 7 6 O 

2005670 

,2636096 

2 f‘-  6 6 4 1 3 

2 0 9 <■-  €■  3 O 

i'  y 2 7 3 4 0 

mm 

2 H 7 9 0 0 

, 2 9 0 6 9 2 

. 9 0 19  5 2 0 

3050452 

,3061451 

,3112636 

,3143090 

31 75252 

[ 3206723 

[ 2230306 

3270000 

•• 

. 2 3 O 1 S O <;■ 

[ 2323726 

«• 

3365760 

3 3 9 7 9 1 O 

— 

2 4 3 0 1 7 

, 3462550 

3495059 

•• 

, 3 2 r fj  O 

, 2 5 6 o 4 ::  O 

•• 

. 3 5 9 3 2 0 1 

«» 

. 3 6 2 e.  2 C.  4 

3659370 

[ 3692599 

, 3725953 

3 7 5 9 4 3 3 

— 

. 3 7 9 3 O 4 O 

, 3 6 2 C.  7 V 3 

2 0 O C>  3 6 

3694620 

c:i  » •.  -7  n 

3^63003 

•• 

3 9 9 7 3 0 0 

•» 

4 O 3 1 9 C • 

, 4 0 6 C.  6 O 

,4101347 

, 4 1 3 t'  2 7 1 

•• 

4 ->  -7  1 : < 3 1 

•• 

4 - ' O ■-}  O 

— 

, 4 >'  4 10  6 V' 

•• 

4 V 7 3 J 

— 

43  1 1 
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Table  3 (Continued) 

(c)  - 1.0200  < 3.1250 


i 

. :i  a o o 

.3025 

.3050 

. 3 O T 5 

.3900 

* 3 9 2 5 

.3950 

.3975 

.4000 

.4025 

*4050 

.4075 

.4100 

.4125 

.4150 

.4175 

.4200 

.4225 

.4250 

.4275 

,4300 

.4325 

.4350 

.4375 

.4400 

.4425 

.4450 

^4475 

. A 5 O O 

[4525 

.4550 

[4575 

,4600 
.4625 
,4650 
] 4 6 7 5 
,4700 
,4725 
,4750 
. 4 7 75 
,4000 
,4025 
,4030 
,4075 
,4^00 
.4925 
.4950 

,4975 

.5000 

W/lDC  TR  54-279 


*4 

.9692  1«2 

.90  1 202  1 

* 99  3 3 3 3 4 
1 [ 00  5 6 1 1 
t .010030 
1 .0306  15 

1 .043344 

1 ‘.056226 
1 .069264 
1 .002450 
^ .09  50  1 1 
n .10  9 3 2 4 
n I 1 2 29  99 
1 .13  6 0 3 0 
1 [ 1 5 O O 4 3 

1 .165014 
1 .17  9 3 5 5 
1 .19  3 6 67 
1 ,200552 

1 ,2234  1 1 
1 ,230447 
1 .253661 
1 ,269056 
1 ,204633 


Xi 

4340720 
4304621 
4 4 s:  O 6 6 6 
4456055 
4493  190 

4529670 
4566290 
4 6 O 3 C T 4 

4 6 4 0 0 0 0 

47 14301 
4751679 
4709210 
4026094 
4064733 
I 4 9 0 2 7 2 0 
’ 4 9 4 0 0 0 0 

’497910a 
.5017656 
[ 5 0 5 6 2 0 3 
[ 5 0 9 5 0 7 0 
*,5  1 340  16 

[5173120 
5 2 1 2 4 0 2 
. 5 2 5 1 0 4 0 


1 .3  1 6342 

- 

, 5 2 » 1 41 

1 .332477 

- 

,5331211 

1 . 3 4 0 £ 0 3 

[5371146 

1 .36532  1 

- 

54  1 12  5 0 

1 .302034 

- 

[5451522 

1 .390943 

- 

549  1963 

1 .416050 

- 

5532576 

1 4 3 7.  3 5 © 

- 

5573360 

1 .450069 

- 

[ 5 6 1 4 3 1 6 

1 .460504 

- 

5 6 5 5 4 4 0 

1 .406507 

- 

5690750 

1 .504639 

- 

5736230 

1 ,52290^ 

- 

5 7 7 9 5 

1 [541539 

- 

. 5 tJ  2 17  i S 

1 [5603  12 

— 

5 K 6 3 T 2 9 

1 .579303 

-■ 

[ 5905920 

1.590514 

- 

5946290 

1 .61  7949 

- 

5 9 9 0 0 4 1 

1 ,637600 

- 

6033574 

1 .657405 

-- 

. 6 0 7 6 4 9 0 

1 .677612 

- 

,6119509 

1 .697962 

- 

6162073 

1 .710540 

- 

6 '•>  0 6 ■■■>•  4 "* 

, W --  — 

•• 

1 . /■  J 9 3 to 

— 

0 A 3 0 0 0 w 

316 


Table  3 (Continued) 

(c)  - 1.0200^  3.1250 


i 

502  5 
5050 
50  7 5 
5 10  0 
5 12  5 
5 150 
5 17  5 
5 20  0 
5 2 2 5 
52  50 
52  7 5 
5 30  0 
5 3 2 5 
5 3 5 0 
5 3 7 5 
5 4 0 0 
5 4 2 5 
5 4 5 0 
5 4 7 5 
550  0 
5 5 2 5 
555  0 
5 5 7 5 
5 6 0 0 
5 6 2 5 
5 6 5 0 
56  7 5 
5 7 0 0 
5 7 2 5 
5 7 5 0 
5 7 7 5 
5 6 0 0 
5 6 2 5 
5 a 5 o’ 
5 6 7 5 
5 O O 
5 9 2 5 
5 9 5 0 

5 9 7 5 
,6000 

6 0 2 5 
6 0 5 0 
6 0 7 5 
6 10  0 
6 12  5 
6 15  0 
6 17  5 
6 2 0 0 
6 2 2 5 


1 ,760426 

-• 

• 

1 .78  1 73  1 

_ 

1 .803279 

1 .825074 

— 

1 ] a 4 7 1 19 

— 

1 .6694  17 

— 

1 .69  1969 

- 

1 ,9  14779 

— 

1 .*37649 

1 .96  1 182 

— 

• 

1 .964761 

— 

— 

2 .006649 

— 

2 .032767 

— 

2 .057200 

— 

— 

2 ,06  1669 

— 

2 . 10  6 8 5 6 

2 ,13  2 10  9 

- 

• 

2 .15  7 6 4 6 

- 

.. 

2 ,163471 

— 

2 .209567 

— 

• 

2 ,235998 

— 

- 

2 ,262705 

— 

- 

2 .2697  13 

— 

2 .3  1 7024 

- 

2 ,344641 

— 

2 ,372560 

— 

2 .400607 

— 

— 

2 .429362. 

— 

— 

p .458235 

- 

2 .467431 

i; 

.. 

2 .51  6952 

— 

2 .546601 

- 

— 

2 .576962 

— 

— 

2 . C O 7 4 99 

— 

— 

2 . 6 3 8 3 5 A 

- 

— 

2 . C6  9 5 5 O 

— 

- 

2 .701092 

— 

— 

2 .732963 

- 

— 

2 .765226 

- 

— 

2 .797824 

- 

— 

2 .830782 

- 

2 .864  102 

- 

— 

2 .897786 

- 

. 

2 .93  1 845 

— 

— 

2 .966275 

— 

— 

.3  .00  1 062 

— 

— 

3 ,036271 

— 

— 

3 .07  1 8 44 

— 

_ 

3 . 1 O T O O 5 

- 

317 


xi 

. 6 2 y 3 s 'I  3 
.6337876 
6382098 
. 6 4 2 6 5 1 O 
.6471 1 13 
*6513908 
] 6 5 6 0 8 9 7 
6606080 
.*605  1 457 
.669703  1 
.6742801 
6 7 8 8 7 7 0 
! 6834937 
.6881303 
.692787 1 

6 9 7 4 6 4 0 
.702161 1 
. 7 0 6 8 7 8 0 
.71 16165 
.7163750 
.721 1540 
. 7259535 

7307744 
,7356160 
. 7404785 

7 4 5 3 6 2 1 

7 5 0 2 6 6 9 
755 1930 
7 6 0 14  0 4 
7 6 5 10  9 3 
7700999 
7751 120 
7 8 0 1 5 8 

7652016 
7902793 

7 9 r 3 T C 

e O 5 n O 8 

8 O '■  5 4 4 8 
8 ^ O 8 1 12 
8160000 
8 2 12  1 '2 
0 2 6 4/15  1 
0717016 
a 3 6 9 8 1C 
8422032 
0 4 / 6 O O 3 
G 2 y 5 6 6 
fi  5 0 3 2 O O 
0637220 
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Table  3 (Coutinued) 

Ir)  - 1.0200  < 4<  3.1250 


4 

.6250 
.6275 
.6300 
.6325 
.6350 
.6375 
.6400 
*6425 
.6450 
I 6 4 7 5 
.6500 
. 65  2 S 
] 6550 
.6575 
.660  0 
.6625 
. 6650 
.6675 
.6700 
.6725 
.67  50 
. 6 7 7 S 
.6600 

* 66  2 5 
.6650 
.6675 
.6900 
] 6 9 2 5 
.6950 
.6975 
.7000 
] 7 02  5 
.7050 
*7075 
. -/  1 O O 

* 7 1 2 5 

[7150 

] 7 1 7 5 
.7200 
*7225 
. 7 2 5.0 
I 7 2 7 5 
.7300 
.7325 
.7350 
.7  375 
.7400 
; 4 2 5 

’7450 
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*4 

3  . ■»  4 4 *»  56 
3 .16  0 9 0 6 
3 .216056 
3 .25561  1 

3 [33194s 
3 .370734 
3 .409942 
3 .449574 
3 .469634 
3 .530127 
3 .57  1055 
3 .612423 
3 , 654237 
3 .6964  99 
3 . 7 & 9 2 1 4 

3 [626021 
3 .670122 
3 [19  1 4 694 

3 ,959740 

4 .005267 
4 .051276 


4 .1  4 4 7 7 0 

4 ,19  2 2 6 1 
4 .240255 
4 .266756 
4 .337770 
4 ,36730  1 
4 [437354 
4 [ 4 W 9 3 3 
4 [ 5390  45 
4 . 590  693 
4 .642663 

4 .695619 

4 ,746906 
4 .602753 

4 [657  161 

4 .912135 

4 .967663 

5 [ O 2 3 8 O 8 
5 .'0605  16 
S [ 1 3 7 O 1 3 
5 .19  5 7 0 4 

s [254194 
5 .313269 
5 .372995 
O 433316 

318 


1 

1 

1 

1 

1 

1 


*» 

6  6 9 14  0 6 
6 7 -15  6 2 0 
6800470 
66  5535  5 
69 10476 
6965639 

9021  -1  C 

9077260 

9 1 3 3 3 6 ■* 

9169664 
9246250 
9303059 
9 3 601  13 


9417413 

9474960 

9590796 

9649066 

9707630 

96  2 5 4 6 0 
9664767 
99  4 4 3 2 0 
000412 
0 0 6 4 19 


.016509 
. 0 2 4 5 9 2 
. 0 3 0 7 0 2 


1 ,036636 
1 .043000 

1 .049  166 

1 .055402 
1 .061643 
1 .0679  1 1 
■j  .074205 
1 .060525 
1 .066673 
1 .003240 
1 [ O 9 9 6 4 9 
1 . 106078 
1 .112533 
1 .119017 
1 . 125527 
1 . 132065 
I . 1 '1  6 6 3 O 

1 [ 1 4 5 2 2.  4 

1 .15  18  4 4 

1 . 1 li  0 4 •■>  3 


Table  3 (Continued) 

(c)  - 1.0200  < 3.1250 


i ^4  X* 


, 7 A 7 5 

S 

.494259 

- 

1 

. 105170 

.7500 

— 

5 

.555629 

- 

1 

. 1 7 1 6 7 S 

.7525 

— 

5 

.6  16  0 3 2 

- 

1 

. 1 7 6 6 0 7 

.7550 

— 

5 

.660874 

- 

1 

, 185368 

.7575 

— 

5 

,744360 

- 

1 

. 19  2 15  8 

.7600 

5 

.808496 

- 

1 

. 19  6 9 7 6 

.7625 

5 

.673289 

- 

1 

. 205622 

.7650 

5 

.936743 

- 

1 

.212697 

.7675 

— 

6 

.004866 

— 

1 

. 219600 

.7700 

6 

.071663 

- 

1 

. 226533 

.7725 

6 

.13  9 13  9 

- 

1 

; 2 3 3 4 9 4 

.7750 

6 

.207303 

- 

1 

. 240464 

. 7775 

— 

6 

.276158 

- 

1 

. 247503 

.7600 

6 

.3457  12 

— 

1 

. 2 5 4 5 

.7625 

* 

6 

.4  1 5970 

— 

1 

.261629 

.7650 

«> 

6 

*486940 

— 

1 

. 266736 

.7675 

— 

6 

.558627 

— 

1 

. 275673 

.7900 

6 

.63  1037 

- 

1 

. 263039 

*7925 

6 

.704  1 76 

- 

1 

. 2 9 0 2 3-1 

.7950 

6 

.778056 

- 

1 

. 297459 

.7975 

6 

.852676 

- 

1 

.3047  1 4 

.8000 

6 

.926047 

- 

1 

. 31 2000 

.6025 

.. 

7 

.004 173 

1 

.319315 

.6050 

.. 

7 

.06 1063 

- 

1 

. 326660 

,6075 

7 

. 15  6 7 2 2 

- 

1 

. 334035 

.6100 

7 

.237 156 

- 

1 

.3^1441 

.6125 

— 

7 

.3  1 6377 

- 

1 

. 340676 

.6150 

7 

.396366 

- 

1 

. 3 5 6 3 4 3 

.0175 

7 

.477  192 

- 

1 

. 3 6 3 6 4 0 

.6200 

7 

. 5568  02 

- 

1 

.371368 

.6225 

— 

7 

.641223 

- 

1 

. 376=26 

.8250 

7 

. 7 r.  4 4 6 3 

- 

1 

. 366515 

.8275 

T 

,606527 

- 

1 

.3941^5 

.8300 

— 

7 

.893423 

- 

1 

.401767 

] 6 3 2 5 

7 

.979159 

- 

1 

, 4 0 9 4 6 9 

.6350 

— 

3 

.065742 

- 

1 

.41'  102 

.6375 

— 

6 

,15  3 17  9 

- 

1 

.424927 

.6400 

6 

.24  1 470 

- 

1 

.43270^. 

,6425 

— 

8 

.330645 

- 

1 

.4405  1 1 

.0450 

— 

6 

.420666 

- 

1 

.448351 

.8475 

6 

.51  1616 

- 

1 

.456  2.2  2 

.6500 

* 

O 

.603435 

- 

1 

,464125 

.8525 

O 

.690 153 

- 

1 

.472059 

.6550 

6 

.7697  77 

- 

1 

. 460026 

.65  75 

•• 

6 

.8643  1 7 

- 

1 

. 466025 

.8600 

•• 

6 

.979776 

- 

1 

. 496056 

*662  5 

9 

.070  1 70 

- 

1 

,5041 19 

.6650 

» 

9 

. 1 7 3 4 99 

— 

1 

.512214 

.6675 

- 

9 

,271775 

— 

, 5 2 0 3 4 2 
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Table  3 (Continued) 
ic)  - 1.0200  < i4  3.1250 


1 

6 7 0 0 

*4 

9 .371004 

— 

6 7 2 5 

- 

9 .471196 

0 7 5 0 

- 

c .572356 

6 7 7 5 

- 

9 .674496 

•• 

6 8 0 0 

- 

9 .777625 

•• 

6 6 2 5 

- 

9 .661747 

6 6 5 0 

- 

9 .966672 

6 6 7 5 

- 

1 O .09300 

• 

6 9 0 0 

- 

1 O .20016 

6 9 2 5 

- 

1 O .30635 

6 9 5 0 

- 

1 O .41757 

• 

6 9 7 5 

- 

1 O [52764 

•• 

9 0 0 0 

- 

1 O .63916 

• 

9 0 2 5 

- 

1 O .75155 

•• 

9 0 5 0 

- 

1 O .6650  1 

•• 

9 0 7 5 

— 

1 O .97955 

9 10  0 

— 

1 1 .09516 

9 12  5 

- 

1 1 .21190 

* 

9 15  0 

- 

1 1 .32974 

•• 

9 17  5 

- 

1 1 .44669 

•• 

9 2 0 0 

— 

1 1 .566-77 

* 

9 2 2 5 

- 

i 1 .66999 

9 2 5 0 

- 

1 1 .61235 

9 2 7 5 

- 

1 1 .93567 

9 3 0 0 

- 

1 2 .06054 

9 3 2 5 

- 

1 2 .16  6 4 0 

9 3 5 0 

- 

1 2 .3  13  4 3 

9 3 7 5 

- 

1 2 .44166 

9 4 0 0 

— 

1 2 .57109 

9 4 2 5 

- 

1 2 .70173 

9 4 5 0 

- 

1 2 ,63359 

• 

9 4 7 5 

- 

1 2 .96606 

9 5 0 0 

- 

13 .10102 

* 

9 5 2 5 

- 

1 3 ,23660 

•• 

9 5 5 0 

- 

13  .37345 

“•* 

9 5 7 5 

- 

13  ,51157 

9 6 0 0 

- 

1 3 .65097 

_ 

13  . 7 9 1 6 7 

•• 

2^  KJ  ^ ^ 

9 6 5 0 

1 3 ,93366 

- 

9 6 7 5 

- 

1 4 [ O 7 6 9 7 

9 7 0 0 

- 

14  .22160 

9 7 2 5 

— 

1 4 ,36757 

* 

9 7 5 0 

- 

14  .51466 

•• 

9 7 7 5 

- 

1 4 .66355 

• 

9 6 0 0 

- 

14  .61356 

9 6 2 5 

- 

1 4 .96499 

• 

9 6 5 0 

- 

15  .117  7 6 

•• 

9 6 7 5 

1 5 .2719© 

9 9 0 0 

- 

1 ri  ,42756 

WADC  TR  54-279 


1 

*1 

1 

1 

1 

« 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■» 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 


. 5 O S O 3 
. 5 3 S 6 5 6 
. 5 a 4 9 2 1 
.553130 
.561472 
. 5 e 9 V 9 6 
. 5 T e 1 3 4 
566544 
5 9 4 9 S 9 
.603426 
.61  1917 
.62044  1 
629000 
.63759  1 
.6462  1 7 
.654677 
.66357  1 
. 6 7 2 2 9 6 
.66  1060 
. 6 6 9 6 5 7 

. 6 9 6 6 8 6 

. T O 7 5 5 3 

.716453 
. 7 2 5367 
7 3 4 3 5 7 
,74336  1 
. 752400 
.761474 
. 7 7 0 5 6 4 
. 779726 
. 7 6 8 9 0 6 
.796124 
.607375 
.616661 
I 6 2 5 9 6 J 

g ^ -J  4 •> 

<54  4 7 36 

.654  1 6 C 

6 6 3 £3  3 2 

.673134 
. 662673 
.892247 
.901659 
,91 1507 
.921  192 
.930913 
.94067  1 
, 9 5 0 4 0f- 
.960299 


Table  3 (Continued) 

(c)  - 1.02004:  3.1250 


) 


f. 


I 

> 


i 


I 


.9925 

- 

1 

5 

.5546  1 

.9950 

- 

1 

5 

.74306 

] 9 9 7 5 

- 

1 

5 

.90296 

1 

.0000 

- 

1 

6 

.06432 

1 

* 0 0 2 5 

■- 

1 

6 

.227  1 4 

1 

.0030 

- 

1 

6 

.39143 

1 

.0075 

- 

1 

6 

.55722 

1 

.0100 

- 

1 

6 

.72450 

1 

.0125 

- 

1 

6 

.59330 

1 

.0130 

- 

1 

7 

.06362 

1 

,0175 

- 

1 

7 

.23345 

1 

.0200 

- 

1 

7 

.40555 

1 

.0225 

- 

1 

7 

.56355 

1 

.0250 

- 

1 

7 

.76036 

1 

.0275 

- 

1 

7 

.93550 

1 

.0300 

- 

1 

5 

.116  2 2 

1 

.0325 

- 

1 

5 

.29954 

.0350 

- 

1 

5 

.45246 

1 

.0375 

- 

1 

5 

.66706 

1 

. 0 a 0 0 

- 

1 

5 

.65325 

1 

0 4 2 5 

- 

1 

9 

.041  16 

1 

.0450 

- 

1 

9 

.2307  1 

1 

.0475 

- 

1 

9 

.42  194 

1 

.0500 

- 

1 

9 

.61457 

1 

.0525 

- 

1 

9 

.50950 

1 

.0550 

- 

2 

0 

.00566 

1 

.0575 

- 

2 

0 

12  0 19  6 

1 

,0600 

- 

2 

0 

.40360 

1 

.0625 

- 

2 

0 

.60540 

1 

. >J  <s  5 0 

- 

2 

0 

.60076 

1 

.0675 

- 

2 

•t 

.01394 

1 

.0700 

- 

1 

.2709  1 

1 

.0725 

- 

2 

1 

,^2969 

1 

.0750 

- 

2 

1 

.64030 

'1 

.0775 

- 

2 

1 

.65275 

1 

.0500 

- 

2 

2 

.06706 

1 

,0525 

- 

2 

2 6 3 2 4 

1 

.0550 

“ 

2 

2 

.501  30 

1 

.0575 

- 

2 

2 

.72126 

1 

.0900 

- 

2 

2 

.943  1 3 

•* 

.0925 

- 

2 

3 

. 16  6 9 2 

1 

.0950 

- 

.7 

3 

.39266 

1 

.0975 

- 

2 

3 

.62035 

1 

.1000 

- 

2 

3 

.6500 1 

1 

.10  2 5 

- 

2 

4 

.05165 

1 

.10  5 0 

- 

2 

4 

.31529 

1 

10  7 0 

2 

4 

.55095 

1 

.1100 

- 

2 

4 

.75663 

1 

] 1 1 2 5 

- 

2 

5 

.02635 

321 


^2 


- 

1 

. S 7 0 1 6 5 

— 

1 

.960074 

1 

.000015 

— 

2 

0 0 0 0 0 0 

— 

2 

.010015 

2 

0 2 0 0 7 5 

— 

2 

.030-09 

2 

.04030  1 

2 

0 5 0 4 7 0 

2 

. 0 6 0 6 7 6 

— 

2 

.070924 

2 

,051206 

2 

,09  1530 

2 

. 10  16  9 0 

2 

. 1 1 2 2 6 9 

2 

. 122727 

— 

2 

. 133203 

•• 

2 

, 1 4 3 7 1 7 

— 

2 

.1  5 4 2 7 1 

* 

2 

. 1 C 4 8 6 4 

2 

. 175495 

* 

2 

. 16  6 16  6 

— 

2 

. 1 9 6 6 7 S 

- 

2 

. 207625 

— 

2 

.216413 

2 

. 2 2 9 2 4 1 

2 

.240105 

* 

2 

.251016 

— 

2 

,26  1 962 

2 

. 2 7 2 9 4 9 

- 

2 

.25  3976 

2 

. 2 9 5 0 4 3 

- 

2 

.306  1 49 

2 

.317296 

— 

2 

. 3 2 5 4 6 4 

2 

.3397  1 2 

2 

. 3 5 0 9 6 0 

- 

2 

. 3 6 2 2 5 9 

- 

. 3 7 3 6 3 5 

*• 

2 

. 3 0 5 0 2 9 

— 

2 

. 3 9 6 4 6 0 

- 

2 

.407932 

2 

. 1 9 4 4 5 

2 

. 3 1 0 0 0 

— 

2 

. 4 4 2 5 9 5 

2 

. 4 5 ‘J  2 3 2 

- 

2 

.46591  1 

- 

2 

.4  776  3 1 

- 

2 

. 4 5 9 3 9 2 
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Table  3 (Continued) 

(e)  - 1.0200  < 3.1250 


1 

.115  0 

- 

2 5 , 

1 

.117  5 

- 

2 5 , 

1 

12  0 0 

- 

2 5 , 

1 

12  2 5 

- 

2 6 , 

1 

12  5 0 

- 

2 6 

1 

12  7 5 

- 

2 6 . 

1 

13  0 0 

“ 

2 6 

i 

13  2 5 

- 

2 7 

1 

13  5 0 

- 

2 7 

1 

13  7 5 

- 

2 7 

1 

1-400 

- 

2 7 

1 

14  2 5 

- 

2 6 

1 

14  5 0 

- 

2 6 

1 

14  7 5 

- 

2 6 

1 

15  0 0 

- 

2 6 

1 

15  2 5 

- 

2 9 

1 

15  5 0 

- 

2 9 

1 

15  7 5 

- 

2 9 

1 

1 e o o 

- 

2 9 

1 

16  2 5 

- 

3 O 

1 

-.650 

- 

3 O 

1 

16  7 5 

- 

3 O 

1 

17  0 0 

- 

3 1 

1 

17  2 5 

- 

3 1 

1 

17  5 0 

— 

3 1 

1 

17  7 5 

“ 

3 2 

1 

16  0 0 

- 

3 2 

1 

16  2 5 

- 

3 2 

1 

16  5 0 

- 

3 2 

1 

16  7 5 

- 

3 3 

1 

19  0 0 

- 

3 3 

1 

19  2 5 

— 

3 3 

'( 

19  5 0 

- 

3 4 

1 

19  7 5 

— 

3 4 

1 

2 0 0 0 

— 

3 4 

1 

2 0 2 5 

— 

3 5 

1 

.2050 

— 

3 5 

1 

2 0 7 5 

- 

3 5 

1 

1 

1 

"i 

1 

1 

1 

1 

1 

1 


2 10  0 

2 1 2 r. 

2 15  0 
2 17  5 
2 2 0 0 
2 2 2 5 
2 2 5 0 
2 2 7 5 
2 3 0 0 
.232  5 


1 ,2350 

fADC  Tr’ 54-279 


2 .501  195 

2 . :5  1 3 O 4 O 

•• 

2 .524926 

2 .536637 

•• 

2 .546626 

•• 

2 .560641 

«• 

2 !■  5 7 2 6 V 7 

2 .564994 

2 .597135 

2 .609316 

•A 

2 .621544 

2 1 6 33  6 1 2 

2 .646123 

2 .656477 

2 .670675 

2 .66  331^ 

2 .695793 

2 . T O 6 2 5 

2 .720696 

2 .733509 

2 ,746  167 

7 5 6 6 6 6 

•• 

2 .771613 

2 .764401 

2 .797234 

2 .610111 

2 .623032 

2 .635997 

2 .649006 

2 .662060 

2 .675159 

2 .666302 

2 .901469 

2 .914722 

2 926000 

•• 

2 .941322 

2 .954690 

2 . 9 6 « 10  2 

... 

2 .961561 

1.4 

2 1 9 9 5 O 6 4 

•3  .00661  3 

•• 

3 .022207 

3 .035646 

3 .049533 

3 .063265 

3 .077043 

mm 

3 ,090667 

3 , 1 0 4 / 3 t> 

- 

3 , 1 1 0 6 5 2 

Table  i (Continued) 

(c)  - 1. 0200^  3.1250 


. 23  T S 

- 

3 9 

.97370 

3 

. 1 3 2 6 15 

.2400 

4 O 

. 3 3 9 4 S 

— 

3 

. 146624 

,2425 

- 

4 O 

.70614 

— 

3 

. 100679 

. 2450 

- 

4 1 

.07979 

— 

3 

. 174761 

.2475 

- 

4 1 

,45443 

- 

3 

. 16  6 9 2 9 

.2500 

«« 

4 1 

.63206 

— 

3 

.203  125 

.2525 

- 

4 2 

.21275 

- 

“■> 

.21  7367 

*^550 

- 

4 2 

.59646 

- 

3 

.231656 

.2575 

- 

4 2 

.96324 

- 

3 

. 2 4 5 992 

.2600 

- 

4 3 

.373  1 1 

— 

3 

.260376 

.2625 

- 

4 3 

. 7 Cj  6 O 9 

- 

3 

. 274806 

.265  0 

— 

4 4 

.16  2 19 

- 

3 

. 269264 

.2675 

- 

4 4 

.56144 

3 

. 303610 

.2700 

- 

4 4 

.96366 

- 

3 

.316363 

.2725 

- 

4 S 

.36948 

•» 

3 

. 333003 

.2750 

-i 

4 £5 

.77630 

— 

3 

. 3 4 7 6 7 1 

.2775 

- 

4 6 

, 19  0 3 7 

- 

3 

. 362367 

.260  0 

— 

4 6 

.60566 

- 

3 

. 377152 

.2625 

- 

4 T 

.02426 

- 

3 

. 39 1964 

.2650 

- 

4 7 

.44617 

— 

3 

. 4 0 6 0 2 4 

.2675 

- 

4 7 

,67138 

- 

3 

.421732 

. 2 WO  O 

- 

4 a 

,29994 

- 

3 

. 4 3 6 6 0 9 

.2925 

- 

4 a 

.73166 

- 

3 

.45  1693 

.29  50 

- 

4 9 

,16  7 17 

- 

3 

.466747 

.2975 

mm 

4 9 

.60509 

- 

3 

.46  1649 

. 300  O 

- 

5 O 

.04604 

•> 

3 

. 4 9 7 0 0 0 

,302  5 

- 

5 O 

.49365 

mm 

3 

.512199 

.3050 

- 

5 O 

.94273 

3 

. 5 2 7 4 4 7 

.3075 

- 

5 1 

.39532 

- 

3 

. 542744 

.3100 

- 

5 1 

,65  14  3 

— 

3 

. 5 5 6 0 9 1 

.3125 

- 

5 2 

.31  106 

- 

3 

. 573406 

.3150 

- 

5 2 

.77430 

- 

3 

, 5 6 6 9 3 0 

4 

.3175 

mm 

5 3 

,24112 

- 

3 

.604424 

. 320  0 

- 

5 3 

.71 155 

- 

3 

,6  19966 

.3225 

- 

5 4 

. 16  5 6 2 

- 

3 

. 6 3 5 5 6 0 

.3250 

- 

5 4 

.66336 

> 

3 

.651203 

.3275 

- 

5 5 

, 14  4 7 0 

- 

3 

.666695 

.3300 

m§ 

5 5 

, 6 299  1 

— 

3 

,602637 

.3325 

- 

5 6 

.116^6 

- 

3 

. « 9 V 4 2 a 

.3350 

- 

5 6 

,61  141 

- 

3 

.714270 

.3375 

- 

n 7 

, 10  7 6 2 

- 

3 

.730162 

.3400 

- 

3 7 

,60604 

— 

3 

.746  10*^ 

.3425 

- 

5 6 

,112  0 9 

- 

3 

, 7 6 2 0 9 6 

.3450 

- 

5 a 

.62000 

- 

3 

.776  1 38 

.3475 

- 

5 9 

,13  17  9 

- 

3 

. 7 9 ,4  2 3 1 

.3500 

- 

5 V 

.64745 

- 

V 

,610375 

.3525 

- 

6 O 

,16  7 11 

- 

3 

. 6 2 6 5 6 0 

.3550 

- 

60 

.69069 

- 

3 

.6426  13 

,3575 

- 

6 1 

,21626 

- 

3 

,659  109 
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Table  3 (Continued) 

(c)  - 1,0200^^^3.1250 


i 

*4 

xa 

1 .360  0 

- 

61 .74963 

- 

3 

.675456 

^ .3625 

•4 

62 .26544 

- 

3 

.69  1653 

1 .3650 

- 

6 2 .62510 

3 

,906302 

1 .3675 

- 

63 ,36665 

- 

3 

.924601 

1 .3700 

- 

63 .91671 

- 

3 

.94  1353 

1 .3725 

- 

64 .46670 

- 

3 

. 9 5 7 9 5 5 

1 .3750 

- 

6 5 .02466 

- 

3 

.974609 

1 .3775 

- 

6 5 ,56520 

- 

3 

.99  1314 

1 .3600 

- 

6 6 .14  9 7 6 

- 

4 

. 0 0 8 0 7 2 

1 .3625 

- 

6 6 .7  1656 

- 

4 

.024660 

1 .3650 

- 

6 7 .29  163 

- 

4 

.04  174  1 

1 .3675 

— 

67 .66900 

- 

4 

. 0 5 6 6 5 4 

1 ,3900 

68 .45066 

- 

4 

.075619 

1 .3925 

— 

6 9 .03672 

- 

4 

. 0 9 2 6 3 5 

1 .3950 

- 

6 9 .627  1 3 

- 

4 

. 10  9 7 0 4 

*1  .3975 

- 

7 0 ,22  194 

mm 

4 

. 12  6 6 2 6 

1 .4000 

- 

7 0 ,821  19 

- 

4 

. 1 4 4 0 0 0 

1 .4025 

- 

7 1 .42489 

- 

4 

, 16  12  2 6 

1 .40  50 

- 

7 2 .03306 

- 

4 

. 17  6 5 0 5 

1 .4075 

7 2 .64576 

4 

. 19  5 6 3 6 

U .4100 

- 

7 3 . 26303 

- 

4 

.21  3221 

1 .4125 

mm 

7 3 ,66405 

- 

4 

. 230656 

1 .4150 

- 

7 4 ,51  126 

- 

4 

.246  146 

1 .4175 

- 

7 5 ,14  2 3 0 

- 

4 

.26569  1 

1 .4200 

mm 

7 5 ,77600 

- 

4 

. 263266 

1 .4225 

7 6 .4  1636 

- 

4 

. 3 0 0 9 3 7 

1 .4250 

- 

7 7 ,06347 

- 

4 

. 3 18  6 4 0 

1 .4275 

- 

7 7 .7  1 33  1 

- 

4 

. 336397 

1 .4300 

- 

76  .36792 

- 

4 

. 354207 

1 .4325 

> 

7 9 .02732 

- 

4 

. 372070 

1 . 4350 

> 

7 9 .69  1 56 

- 

4 

, 369967 

1 .4375 

w 

60  .36065 

- 

4 

. 4 0 7 9 5 6 

1 .4400 

• 

6 1 .03464 

4 

. 4 2 5 9 6 4 

1 .4425 

• 

6 1 .71354 

- 

4 

. 444063 

1 .4450 

- 

6 2 .39739 

- 

4 

.462196 

1 ,4475 

- 

6 3 .06622 

“ 

a 

. 4 3 0 3 6 3 

1 .4500 

- 

6 3 ,76006 

- 

4 

. 498625 

1 .4525 

- 

6 4 .47804 

- 

4 

. 1 6 9 2 C 

1 .4550 

- 

6 5 ,16  2 6 9 

- 

4 

. 5 3 5 2 7 1 

1 .4575 

- 

65  ,69193 

- 

4 

. 5 5 6 7 6 

1 .4600 

mm 

6 6 ,6061  1 

- 

4 

,572136 

1 .4625 

- 

67  , 32545 

- 

4 

. 590650 

1 .4  650 

•• 

66  .04  99  9 

- 

4 

.6092  19 

1 . 4 6 7 r 

- 

66  .7797  5 

- 

4 

.627043 

1 .4700 

- 

0 9 ,51476 

•• 

4 

.646523 

1 .4725 

- 

9 0 ,25  50  6 

- 

4 

. 6 6 5 2 5 7 

1 ,4  750 

- 

9 1 ,00  0 66 

- 

4 

.664046 

1 . 7 T 5 

- 

9 1 ,75  166 

- 

4 

. 7 0 2 6 9 1 

1 .4600 
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Table  3 (Continued) 


IC|  1 tVCeW  ^ ^ 

3.1250 

i 

X 

‘4 

xa 

1 

. a a 2 5 

— 

9 3 

.26970 

- 

4 

. 7 4 0 7 4 7 

1 

. 4 a so 

9 4 

.03700 

- 

4 

. 7 5 9 7 59 

.4073 

— 

9 4 

.00969 

- 

4 

. 7 7 0 0 2 6 

.4900 

- 

9 5 

.50790 

mm 

4 

. 7 9 7 9 4 9 

1 

.4925 

mm 

9 e 

,37  166 

- 

4 

.017127 

1 

.4950 

m% 

9 7 

. 16  0 9 9 

- 

4 

. 0 3 6 3 6 2 

1 

.4975 

- 

9 7 

.95593 

- 

4 

. O 5 5 G 3 3 

1 

.500  0 

- 

9 O 

.75652 

- 

4 

. 6 7 5 0 0 0 

1 

.5025 

— 

9 9 

.56270 

- 

4 

.0944  03 

.50  50 

1 O O 

,3747 

- 

4 

.913662 

1 

.5075 

— 

1 O 1 

.19  2 4 

- 

4 

. 9 3 3 3 7 0 

1 

.5100 

- 

10  2 

.0159 

- 

4 

.95295  1 

.5125 

— 

10  2 

.0452 

- 

4 

,972500 

.5150 

10  3 

.0004 

- 

4 

.99  2 265 

.5175 

- 

10  4 

,3214 

- 

5 

.0  1 2006 

1 

.5200 

10  5 

.3604 

- 

5 

.03  1606 

1 

.5225 

- 

••  o e 

.2213 

- 

5 

.05  1664 

1 

.52  50 

— 

10  7 

.0002 

- 

5 

.07  1570 

1 

.5275 

- 

10  7 

.9451 

- 

5 

.09  1540 

1 

.5300 

- 

1 O O 

.0160 

- 

5 

.*1  1 15  7 7 

1 

.532  5 

- 

10  9 

, 6 9 3*1 

- 

5 

. 131662 

1 

.5350 

- 

1 1 O 

.5763 

mm 

5 

. 151605 

1 

.5375 

- 

1 -j  1 

.4656 

- 

5 

, 1 7 2 0 0 5 

1 

.5400 

- 

112 

,3611 

- 

5 

. 19  2 2 6 4 

1 

.5425 

- 

113 

.2629 

- 

5 

.2  1 2579 

1 

.545  0 

- 

114 

.17  0 9 

- 

5 

. 232953 

1 

,5475 

113 

.0053 

- 

5 

. 2 5 3 3 0 5 

1 

.550  0 

lie 

,0059 

- 

5 

, 2 7 3 0 7 5 

1 

.5525 

- 

1 1 o 

.9330 

- 

5 

. 294422 

1 

.5550 

• 

1 1 7 

.0665 

- 

5 

. 3 1 -5  O 2 O 

1 

.557  5 

- 

1 1 O 

,0004 

- 

5 

. 335693 

.500  0 

• 

119 

,7526 

- 

5 

,3564  16 

1 

.5025 

— 

12  0 

,7057 

-> 

5 

.377197 

1 

. 5050 

•’ 

12  1 

.6652 

- 

5 

. 390037 

» 

.5075 

- 

12  2 

.6313 

H* 

5 

.4  1 0935 

1 

.5700 

12  3 

.0040 

- 

5 

.439093 

1 

i 5 7 2 5 

- 

12  4 

.5034 

- 

5 

. •a  6 O 9 O 9 

- 

.5750 

- 

12  5 

,5695 

- 

5 

.46 1904 

“f 

.5775 

- 

12  0 

.5624 

- 

5 

, !r>  O 3 1 1 C 

1 

.500  0 

- 

12  7 

,5620 

- 

5 

.5243  1 2 

1 

.5025 

- 

12  0 

,500  5 

- 

5 

, 545564 

1 

.5050 

- 

12  9 

,9619 

- 

5 

. 566076 

1 

.507  5 

mm 

13  0 

,60.’  ' 

- 

5 

. 560240 

1 

.5900 

- 

13  1 

,6293 

- 

3 

. 6 0 9 6 7 9 

1 

.5925 

•• 

13  2 

.6035 

- 

5 

.631 169 

1 

.59  50 

- 

1 3 3 

.704  7 

- 

5 

.6527  19 

1 

, 9 7 5 

I 3 4 

.7530 

- 

5 

. 6 7 •>  3 2 9 

. o OO  O 

- 

13  5 

.0003 

'3 

.696000 

1 

.002  5 

mm 

13  0 

,0700 

•• 

3 

.717730 
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Table  3 (Continued) 

(c)  - 1.0200^  3.1250 


i *4  “* 


1 . © o s o 

mm 

13  7 

.9405 

- 

5 

. 7 3 9 5 2 0 

1 .6075 

— 

13  9 

.0174 

- 

5 

.761370 

1 .6100 

mm 

14  0 

.10  16 

- 

5 

.76326  1 

1 .6125 

mm 

14  1 

.19  3 1 

- 

5 

.60525 1 

1 .6150 

wm 

14  2 

.2919 

- 

5 

.627263 

1 .6175 

w. 

14  3 

.396  1 

- 

5 

.649375 

1 .6200 

m. 

14  4 

.5118 

- 

5 

.67  1528 

1 .6225 

— 

14  5 

.6326 

- 

5 

.69374  1 

1 .6250 

14  6 

.7615 

- 

5 

.916015 

1 .6275 

-i 

1 4 7 

.6976 

— 

5 

. 9 3 8 3 5 0 

1 .6300 

14  9 

.0414 

- 

S 

.960747 

1 .6325 

— 

15  0 

,19  2 7 

- 

5 

.963204 

1 .6350 

15  1 

.3516 

- 

6 

. 0 0 5 7 2 2 

1 .6375 

15  2 

.5  166 

— 

6 

.028302 

1 .6400 

15  3 

.6931 

- 

6 

.050944 

1 .6425 

— 

15  4 

,6754 

- 

6 

. 0 7 3 6 4 6 

1 .6450 

15  6 

.06  56 

- 

6 

.0964  1 1 

1 .6475 

15  7 

.2637 

— 

6 

. 1 19  2 3 7 

1 .6500 

_ 

15  6 

.4697 

6 

, 14  2 12  5 

1 .6525 

•1 

15  9 

,6637 

- 

6 

, 1 6 5 0 7 4 

1 .6550 

• 

16  0 

.9057 

- 

6 

, 16  6 0 8 6 

1 .6575 

16  2 

,13  5 7 

- 

6 

.211160 

1 .6600 

- 

1 6 3 

.3739 

- 

6 

. 2 3 4 2 9 6 

1 ,6625 

16  4 

.6202 

- 

6 

, 2 5 7 4 9 4 

1 .6650 

16  5 

,6747 

- 

6 

, 2 6 0 7 5 4 

1 .6675 

- 

1 6 7 

.13  7 5 

- 

6 

, 304077 

1 .6700 

- 

16  6 

.4065 

— 

6 

. 3 2 7 4 G 3 

1 .6725 

— 

16  9 

. 6 € 7 9 

- 

6 

.35091  1 

1 .6750 

17  0 

,9756 

- 

6 

.374421 

1 .6775 

- 

17  2 

.2716 

- 

6 

307995 

1 .660  0 

•> 

17  3 

.5764 

- 

6 

.421632 

1 .6625 

17  4 

.8696 

- 

6 

.44533  1 

1 .6650 

17  6 

.2113 

- 

6 

, 4 6 9 0 9 4 

1 ,6675 

17  7 

,5416 

— 

6 

.4929  19 

1 ,6900 

17© 

.6605 

— 

6 

.516609 

1 .6925 

— 

1 6 C 

.226  1 

6 

,540761 

1 .69  50 

- 

16  1 

.5645 

- 

6 

.564777 

1 .6975 

mm 

1 6 2 

.9497 

- 

6 

. 5 O 6 © 5 6 

1 .7000 

mm 

1C'' 

••>37 

- 

6 

.613000 

1 .7025 

mm 

10  5 

’.7066 

— 

6 

. O -J  7 2 0 6 

1 .7050 

- 

1 6 7 

.0964 

- 

6 

.661477 

1 .7075 

- 

16  6 

.4992 

mm 

6 

.6856  1 2 

1 .7100 

- 

1 6 9 

,9090 

- 

6 

.71021  *. 

1 .7125 

— 

19  1 

.3279 

- 

C 

. 7 3 4 6 7 3 

1 .7150 

>• 

19  2 

.7560 

- 

6 

.759200 

J 1.7175 

— 

19  4 

.19  3 2 

mm 

6 

. 7 6 3 V 9 2 

1 .7200 

- 

1 9 5 

, 6 3 6 

- 

6 

.606446 

1 .7225 

- 

19  7 

,0957 

- 

6 

.633166 

1 .7250 
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Table  3 (Continued) 

(c)  - 1.0200<  3.1250 


% 

1 . T 2 7 5 

.. 

2 0 0 .0346 

*1 

6 .662602 

1 .7300 

- 

2 0 1 .5164 

mm 

6 .907717 

1 .7325 

- 

2 0 3 . O 1 16 

6 .932696 

1 .7350 

- 

2 0 4 .5144 

- 

6 .957740 

1 .7375 

— 

2 0 6 .0267 

- 

6 .962649 

1 .7400 

- 

2 0 7 .5466 

- 

7 .006024 

1 .7425 

- 

2 0 9 .0602 

- 

7 . O 3 3 2 C i 

1 .7450 

- 

2 10  .6215 

- 

7 .056566 

1 .7475 

2 1 2 .17  2 6 

7 .063939 

1 .7500 

- 

2 1 3 .7335 

mm 

7 , 1 O 9 3 7 S 

1 .7525 

- 

2 1 5 .3042 

— 

7 . 134676 

1 .7550 

— 

2 1 6 .6649 

- 

7 . 160443 

1 .7575 

- 

2 1 6 .4756 

i- 

7 , 16  6 0 7 6 

1 .7600 

- 

2 2 0 .0762 

— 

7 .21 1776 

1 . 7 S 2 5 

- 

2 2 1 ,6670 

— 

7 .237541 

1 .7650 

- 

2 2 3 .3079 

— 

7 .263372 

1 .7675 

- 

2 2 4 .9369 

— 

7 ,269269 

1 .7700 

- 

2 2 6 .5602 

•> 

7 .3  1 5233 

1 .7725 

— 

2 2 6 .23  18 

•> 

7 .341262 

1 .7750 

- 

2 2 9 .6937 

- 

7 .367359 

1 . 7 7 5 

- 

2 3 1 .5660 

- 

7 .393522 

1 .7600 

- 

2 3 3 .2487 

mm 

7 .4  19752 

1 .7625 

- 

2 3 4 .9420 

- 

7 .446046 

1 .7650 

2 3 6 .64  56 

— 

7 .4724  1 1 

1 .7675 

- 

3 3 6 .3602 

- 

7 .49664  1 

1 .7900 

- 

2 4 0 .0652 

•• 

7 .52  53  39 

1 .7925 

- 

2 4 1 .6210 

• 

7 .551903 

1 .7950 

- 

2 4 3 .5676 

— 

7 .576534 

1 .7975 

- 

2 4 5 .3249 

- 

7 .605233 

1 . O OO  O 

- 

2 4 7 .0932 

- 

7 .632000 

1 .6025 

- 

2 4 6 .6724 

- 

7 .656633 

1 .6050 

- 

2 5 0 .6625 

- 

7 .665735 

1 .6075 

— 

3 5 3 . 4 3 6 • 

- 

7 .7  1 2704 

1 .6100 

- 

2 5 4 .276  1 

- 

7 .73974  1 

1 .6125 

- 

2 5 6 .0996 

7 .766645 

1 .6150 

- 

2 5 7 .9343 

7 .794016 

1 .6175 

- 

2 5 9 .7602 

7 .821259 

1 .6200 

- 

2 6 1 .6375 

- 

7 .646566 

1 .6225 

- 

2 63.  5062 

- 

7 ,675945 

1 ,6250 

- 

2 6 5 .3663 

7 .903390 

1 .6275 

- 

2 6 7 .3780 

- 

7 .930904 

1 .6300 

— 

2 6.“*  .16  12 

mm 

7 .956467 

1 .6325 

- 

2 7 1 .0960 

- 

7 .966136 

1 .0350 

- 

2 7 3 .0324 

- 

6 . O *.  3 6 5 7 

■»  .6375 

- 

2 7 4 .9607 

- 

6 .04  1 646 

1 .6400 

mm 

2 7 C .9107 

6 . O 6<9  3 0 4 

1 .6425 

- 

2 7 6 .6725 

- 

6 .097430 

1 .6450 

2 6 0 .6463 

> 

a . 1 2 5 4 2 6 

1 .6475 

2 6 2 ,6320 

- 

6 . 15  3 4 9 0 
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Table  3 (Continued) 


(c)  - 1.0200^ 

3.1250 

1 

.0500 

2 0 4 

^4 

.0290 

3 

>•-2 

. 101625 

1 

.0525 

2 0 6 

.0396 

— 

a 

. 209026 

1 

.0550 

— 

2 0 0 

.06  16 

— 

a 

.230101 

1 

. O 5 T 5 

— . 

2 9 0 

.0956 

o 

. 266443 

1 

.0600 

- 

2 9 2 

.9423 

- 

e 

. 294056 

1 

.0625 

— 

2 9 5 

. O O 1 1 

— 

o 

. 323337 

.0650 

2 9 7 

.0723 

— 

a 

.351069 

1 

. 6 6 T 5 

- 

2 9 9 

.15  6 0 

... 

a 

.300511 

. e T O O 

- 

3 0 1 

.2521 

- 

o 

.409203 

1 

.0725 

— 

3 0 3 

.3609 

— 

a 

.437964 

1 

.0750 

- 

3 0 5 

.4022 

— 

o 

.466796 

.0775 

- 

3 0 7 

.6163 

- 

a 

. 4 9 5 C 9 9 

. O O o O 

— 

3 0 9 

.7632 

- 

© 

. 524672 

1 

.0025 

- 

3 11 

.9220 

— 

s 

.5537  15 

1 

.0050 

— 

3 14 

.0954 

— 

© 

. 562629 

1 

.0075 

- 

3 16 

.2009 

- 

© 

.612013 

1 

.0900 

- 

3 10 

.4794 

— 

8 

,64 1269 

1 

.0925 

- 

3 2 0 

.6910 

- 

a 

.670595 

1 

.0950 

- 

3 2 2 

.9157 

- 

a 

.699992 

1 

.0975 

3 2 3 

,15  3 7 

- 

a 

.729460 

1 

.9000 

«■» 

3 2 7 

.4049 

a 

. 7 5 9 0 0 0 

1 

.9025 

- 

3 2 9 

.6694 

- 

a 

.7066  10 

1 

.9050 

- 

3 3 1 

.9473 

- 

a 

,610292 

1 

.9075 

- 

3 3 4 

.2307 

- 

a 

.848046 

1 

,9100 

- 

3 3 6 

.5437 

- 

a 

.87707  1 

1 

.9125 

- 

3 3 0 

.0622 

- 

a 

.907767 

1 

.9150 

- 

3 4 1 

,19  4 4 

- 

e 

.937735 

1 

.9175 

3 4 3 

. 5 4 C 3 

- 

a 

.967775 

1 

.9200 

- 

3 4 5 

.9000 

- 

a 

. 9 9 7 6 0 0 

.9225 

- 

3 4 0 

,2736 

- 

9 

. 0 2 8 0 7 2 

1 

.9250 

- 

3 5 0 

.6610 

- 

9 

.058328 

1 

.9275 

“ 

3 5 3 

,0625 

- 

9 

. 0 8 8 6 5 6 

1 

.9300 

- 

3 5 5 

. 4 O O 

•p» 

a 

. 1 19  0 5 7 

1 

.9325 

- 

3 5 7 

.9077 

- 

9 

, 14  9 5 2 9 

1 

.9350 

3 6 0 

,3516 

— 

9 

. 180075 

• 

,9375 

- 

3 6 2 

.0097 

— 

9 

. 210693 

1 

,9400 

- 

3 6 5 

,202  1 

- 

9 

.241384 

■t 

.9425 

- 

3 6 7 

. / 6 9 0 

- 

o 

.272  1 4 7 

1 

.9450 

- 

3 7 0 

.2703 

- 

9 

. 302983 

1 

.9475 

- 

3 7 2 

.7061 

- 

9 

. 3 3 3 0 9 2 

'< 

.9500 

mm 

3 7 5 

.3166 

9 

. 3 6 4 0 7 5 

1 

.9525 

- 

3 7 7 

.0617 

- 

9 

. 3 9 5 9 3 0 

1 

.9550 

- 

3 C-  O 

.4216 

9 

, 4 2 7 0 5 8 

1 

.9575 

- 

3 0 2 

,0063 

• 

9 

. 4 5 8 2 6 0 

1 

,9600 

- 

3 0 5 

,5850 

9 

. ••89536 

1 

.9625 

- 

3 0 8 

,19  0 4 

- 

9 

. 5 2 0 0 0 4 

1 

. 9 c3  S O 

- 

3 f?  O 

.0099 

> 

. 5 5 2 3 0 7 

1 

.9675 

- 

3 9 3 

.4-446 

- 

9 

. 5 0 3 0 0 3 

1 

.9700 

— 

3 9 6 

.0944 

- 

9 

.615373 
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Table  3 (Continued) 

(c)  - 1.0200^  g < 3.12^0 


% 

■1  .97^5 

*4 

3 9 6 

.7594 

- 9 

.647016 

1 .9730 

— 

4 0 1 

.4396 

- 9 

.076734 

1 .9775 

•* 

4 0 4 

.13  5 5 

- 9 

.7  10526 

1 .9000 

— 

4 0 6 

.0467 

- 9 

.742392 

“ .9023 

— 

4 0 9 

.3734 

- 9 

.774332 

• . 9 O > O 

— 

4 12 

.3130 

- 9 

. 606346 

1 .9073 

— 

4 13 

.0736 

- 9 

. 636435 

1 .9900 

4 17 

.6473 

- 9 

. 670599 

1 .9923 

- 

4 2 0 

.637  1 

- 9 

.902037 

1 .9930 

— 

4 2 3 

.4425 

- 9 

. 9 3 S 1 c 9 

1 .9975 

— 

4 2 6 

.2640 

- 9 

.967537 

2 . O O O O* 

— 

4 2 9 

.10  14 

- 1 O 

. O O OO  O 

2 .0025 

— 

4 3 1 

.9330 

- 1 O 

. 03253 

2 .0050 

— 

4 3 4 

.6248 

- 1 o 

.065  1 3 

2 .0075 

- 

4 3 7 

.7106 

••  1 o 

.09763 

2.01  O O 

— 

4 4 0 

.6132 

- 1 c 

. 13060 

2 .0125 

— 

4 4 3 

.3320 

- 1 o 

. 16343 

2 .0150 

- 

4 4 6 

,4673 

-no 

. 19635 

2 .0173 

— 

4 4 9 

.4101 

- 1 o 

. 22934 

2 .0200 

— 

4 5 2 

.3676 

- 1 o 

. 26240 

2 .0225 

- 

4 3 5 

,3726 

- 1 o 

. 29554 

2 .0250 

- 

4 5 6 

,3749 

- 1 o 

. 32076 

2 ,02  73 

4 6 1 

.3938 

- 1 o 

. 36205 

2 .0300 

- 

4 6 4 

.4296 

- 1 o 

. 39542 

2 .0325 

- 

4 6 7 

,4825 

- 1 o 

, 4 2 0 6 7 

2 .0350 

4 7 0 

,3523 

- 1 o 

. 4 6 2 3 9 

2 . O .3  7 5 

- 

4 7 3 

.6397 

- 1 o 

, 4 9 5 9 9 

2 .0400 

- 

4 7 6 

.744  1 

- 1 o 

. 52066 

2 .0425 

- 

4 7 9 

.6639 

- 1 o 

. 3 6 3 4 1 

2 .0430 

- 

4 0 3 

.003  1 

- 1 o 

.59724 

2 .0475 

- 

4 6 6 

.16  19 

- 1 o 

.631  14 

2 .0500 

- 

4 6 9 

. ? 3 6 2 . 

- lb 

.665  12 

2 ,0523 

- 

4 9 2 

.326  1 

- 1 o 

.699  16 

2 .0530 

4 9 5 

.7376 

- 1 d 

.7333  1 

2 .0575 

- 

4 9 6 

.9654 

- 1 o 

.76  752 

2 ,0600 

- 

5 0 2 

.2103 

- 1 o 

. O O 1 O -i 

2 ,0625 

- 

5 0 5 

,4742 

- 1 o 

.636  1 0 

2 .0630 

- 

3 0 6 

.7557 

- 1 o 

.67062 

2 .0675 

— 

5 12 

.0334 

- 1 o 

.90514 

2 .0700 

- 

5 15 

.3732 

1 o 

.93074 

2 .0725 

- 

5 10 

.7094 

1 o 

.97441 

2 ,0750 

- 

5 2 2 

,0040 

- 1 1 

. O G 9 *1  r 

2 ,0773 

- 

=>  2 5 

.4371 

- 1 1 

. 0 4 4 0 0 

2 .0600 

- 

3 2 6 

,6267 

~ 1 1 

.07091 

2 ,0625 

- 

5 3 2 

.2369 

- 1 1 

. 1 13  6 9 

2 ,0650 

- 

5 3 5 

.6679 

- I 1 

. 1 4 6 S>  6 

2 ,0675 

- 

5 3 9 

.113  7 

- 1 1 

. 16  4 10 

2 ,0900 

- 

5 4 2 

.5624 

- 1 1 

.21932 

2 .0925 

5 4 6 

.060  1 

- 1 1 

. 2 4 6 2 
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T».ble  3 (Continued) 

(c)  - 1.0200^  I < 3.1250 


*4 

X* 

2 .0930 

— 

3 4 9 

.5729 

-11 

. 29000 

2 .0975 

- 

5 5 3 

.0966 

-11 

. 32546 

2 . 1 OO  O 

— 

5 5 6 

.6399 

- 1 1 

.36100 

2 . 10  2 5 

- 

5 6 0 

.202-1 

- 1 1 

. 3 9 C 6 1 

2 . 10  5 0 

- 

5 6 3 

.7842 

- 1 1 

. 43230 

2 . 1 O T 5 

- 

5 6 7 

.3856 

- 1 1 

. 46607 

2.1100 

— 

5 7 1 

.0065 

- 1 1 

. 50393 

2.1125 

— 

5 7 4 

.647  1 

- 1 1 

. 5 3 9 C 6 

2 . 1 1 S O 

- 

5 7 8 

.3075 

- 1 1 

. 57567 

2.1175 

- 

5 8 1 

.9677 

- 1 1 

.61  195 

2 . 12  0 0 

- 

5 8 5 

.6878 

- 1 1 

.648  12 

2 . 1'  2 2 5 

- 

5 8 9 

. O 7 9 

- 1 1 

. 6 8 4 3 7 

2 . 12  5 0 

- 

5 9 3 

.14  6 2 

- 1 1 

. 7 2 0 7 0 

2 . 12  7 5 

- 

5 9 6 

.9086 

- 1 1 

.757  1 1 

2 . 13  0 0 

— 

6 0 0 

.6894 

- 1 1 

.79359 

2 .13  2 5 

— 

6 0 4 

.4905 

- 1 1 

,030  16 

2 . 13  5 0 

mm 

6 0 8 

.3120 

- 1 1 

. 8 6 6 8 1 

2 . 13  7 5 

6 12 

.15  4 1 

- 1 1 

, 9 0 3 5 3 

2 . 1-10  0 

- 

6 16 

.0169 

- 1 1 

.94034 

2 . 1-425 

- 

6 19 

.9004 

- 1 1 

.97723 

2 . 14  5 0 

- 

6 2 3 

.6047 

- 1 2 

.01419 

2.1475 

- 

6 2 7 

. 7299 

- 1 2 

.05124 

2 .15  0 0 

- 

6 3 1 

.676  1 

- 1 2 

, 0 8 8 3 7 

2,1525 

- 

6 3 5 

.6434 

- 1 2 

. 12558 

2 . 15  5 0 

- 

6 3 9 

.6319 

- 1 2 

. 16  2 6 7 

2.1575 

- 

6 4 3 

.6417 

- 1 2 

. 20024 

2 . 16  0 0 

- 

6 4 7 

.6729 

- 1 2 

, 23769 

2 . 16  2 5 

6 5 1 

.7255 

- 1 2 

. 27522 

2 . 16  5 0 

- 

6 5 5 

.7997 

- 1 2 

.31204 

2 . 16  7 5 

- 

6 5 9 

.8955 

- 1 2 

. 35053 

2 . 17  0 0 

- 

6 6 4 

.0131 

- 1 2 

.3863  1 

2.1725 

- 

6 6 6 

.15  2 5 

- 1 2 

.426  1 7 

2 . 17  5 0 

- 

6 7 2 

.3  13  8 

- 1 2 

.464  10 

2 . 17  7 5 

- 

6 7 6 

. 4 9 7 2 

- 1 2 

,502  1 2 

2,1800 

- 

6 8 0 

.7027 

- 1 2 

. 5 4 0 2 3 

2,1825 

- 

6 6 4 

.9304 

- 1 2 

.5764  1 

2 . < 8 5 O 

- 

6 6 9 

,18  0 5 

- 1 2 

.61666 

2 , 18  7 5 

- 

6 9 3 

.45  2 9 

- 1 2 

. 6 5 5 0 2 

2 . 19  0 0 

- 

6 9 7 

.74  76 

- 1 2 

.69345 

2 . 19  2 5 

- 

^02 

. O 6 5 

- 1 2 

.73  197 

2 . 19  5 0 

7 0 6 

.4056 

' 1 2 

. 77056 

2 , 19  7 5 

- 

7 1 O 

.7667 

- 1 2 

. 6 0 9 2 4 

2 .2000 

- 

7 1 m 

.15  4 6 

- 1 2 

.84400 

2 ,2025 

- 

7 19 

.5635 

- 1 3 

. 6 8 6 8 4 

2 . 2 O 5 

- 

7 2 3 

Cl  O r,  c. 

- 1 2 

. 9 2 5 7 If. 

2 ,2075 

- 

7 2 6 

.4506 

- 1 2 

.96477 

2 ,2100 

- 

7 3 2 

,9292 

- ' 3 

. 0 0 3 0 6 

2 ,2125 

- 

7 3 7 

,431  1 

- 1 3 

,04303 

2 ,2150 

— 

7 4 1 

. 9 5 C.  5 

- 1 3 

. 0 4 2 2 0 
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Table  3 (Continued) 

(c)  - 1.0200<.|<  3.1250 


1 

*4 

2 . 2 1 T 5 

- 

7 4 6 .5054 

2 .2200 

- 

7 5 1 .076  1 

2 .2225 

- 

7 5 5 .6745 

2 .2250 

- 

7 60  .2948 

2 .2275 

- 

7 6 4 .9390 

2 .2300 

- 

7 6 9 .6074 

2 .2325 

mm 

T74  .3000 

2 .2350 

mm 

7 7 9 .01  68 

2 .2375 

- 

7 0 3 .758  1 

2 .2-400 

- 

7 8 8 .5238 

2 .2425 

- 

7 9 3 .3  1 42 

2 .2450 

- 

7 9 8 .12  9 2 

2 .2475 

- 

8 0 2 .9690 

2 .2500 

- 

8 0 7 .8336 

2 .2525 

- 

SI  2 .7236 

2 .2550 

- 

a 1 7 .6385 

2 .2575 

- 

8 2 2 .5786 

2 .2500 

- 

8 2 7 .5440 

2 .2625 

- 

8 3 2 .5349 

2 . 2650 

- 

837  .5513 

2 .2675 

- 

8 4 2 .5933 

2 .2700 

- 

8 4 7 .66  1 1 

2 ,2725 

- 

8 5 2 .754  8 

2 .2750 

- 

8 5 7 .6744 

2 .2775 

- 

8 6 3 .0202 

2 .2600 

- 

8 6 6 ,19  2 0 

2 .2625 

mr 

6 7 3 .3902 

2 .2650 

- 

8 7 6 .6  148 

2 ,2675 

- 

8 8 3 ,86  59 

2 .2900 

- 

8 8 9 ,14  3 6 

2 .2925 

- 

694  ,4460 

2 .2950 

- 

8 9 9 .7793 

2 .2975 

- 

9 0 5 .13  7 5 

2 .300  0 

- 

9 1 0 ,5223 

2 .3025 

- 

9 1 5 .9352 

2 .3050 

mm 

9 2 1 ,3749 

2 .3075 

- 

9 2 6 ,8420 

2 .3100 

- 

9 3 2 ,3366 

2 .3125 

- 

9 3 7 ,8588 

2 .3150 

- 

943 ,4088 

2 .3175 

- 

9 4 8 .9866 

2 .3200 

- 

9 5 4 .592-1 

2 .3225 

- 

O O O .2261 

2 .3250 

- 

•rt  0's  , on  o 1 

2 .3275 

- 

971 ,5704 

2 .3300 

- 

9 7 7 , 2 £»  7 1 

2 .3325 

- 

983 ,0444 

2 ,3350 

- 

9 8 8 , O 2 O 2 

2 .3375 

- 

9 9 4 , 6 2 4 

-13 

. 12  16  2 

-13 

. 1 O 1 O 4 

-•13 

, 2 0 0 5 5 

-13 

,24014 

-13 

. 2 7 9 6 1 

-13 

.31956 

-13 

. 3 5 9 4 0 

-13 

. 3 9 9 3 2 

-13 

. -13  9 3 3 

-13 

.-17942 

- 1 3 

.51959 

- 1 3 

. 5 5 9 8 5 

- 1 3 

.60019 

- 1 3 

..64062 

- 1 3 

.60  1 1,  3 

- 1 3 

.72173 

- 1 3 

.7624  1 

- 1 3 

.60317 

- 1 3 

.84  402 

- 1 3 

. 8 8 4 9 5 

- 1 3 

.92597 

- 1 3 

.96708 

- 1 4 

, 0 0 8 2 7 

- 1 4 

0 4 9 5 4 

- 1 4 

0 9 0 9 0 

- 1 4 

’ 1 3 2 3 5 

- 1 4 

. 17  3 6 6 

- 1 4 

.21549 

- 1 4 

. 2 5 7 2 0 

- 1 4 

. 2 9 0 9© 

- 1 4 

. '34006 

- 1 4 

, 38282 

- 1 4 

.42406 

- 1 4 

..4  6700 

- 1 4 

. 50921 

- 1 4 

.55152 

- 1 4 

. 59391 

- 1 4 

. 63639 

- 1 4 

.67095 

. 1 4 

,72160 

- 1 4 

.76434 

— '1  4 

. 8 O •?  1 6 

- 1 4 

.0500  / 

..  1 ^ 

.09307 

- 1 4 

.£,3610 

- 1 

.979  3 3 

— t !:> 

. 0 2 2 5 9 

-IS 

. 0 6 5 9 4 

- 1 'ji 

1 O S.>  '■•1  © 
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Table  3 (Continued) 

(c)  -.1.0200<  3.1250 


6 

*4 

2 

.3400 

- 1 o o o 

2 

.3425 

“ 10  0 6 

2 

.3450 

-10  12 

2 

.3475 

- t O 1 6 

2 

.3500 

-10  2 4 

2 

.3525 

-10  3 0 

2 

.3550 

-10  3 6 

2 

.3575 

-10  4 2 

2 

.360  0 

- 10  4 6 

2 

,3625 

-10  5 4 

. 2 

.3650 

-10  6 0 

2 

.3673 

-10  6 6 

2 

.3700 

-10  7 2 

2 

.3723 

-10  7 6 

2 

.3750 

-10  6 5 

.3773 

-10  9 1 

2 

. 3 6 O O 

-10  9 7 

2 

.3625 

-110  4 

2 

.3650 

- 1 1 1 o 

2 

.3675 

- 1 1 1 6 

2 

.3900 

- 1 1 2 3 

2 

.3925 

- 1 1 2 9 

2 

.3930 

- 1 1 3 6 

2 

,3975 

- 1 1 4 2 

2 

.4000 

- 1 1 4 9 

2 

.4025 

- 1 1 5 6 

2 

,40  50 

- 1 1 6 2 

2 

.4075 

- 1 1 6 9 

2 

.4100 

- 1 1 76 

2 

.4125 

- 1 1 6 2 

2 

.4130 

- 1 1 6 9 

2 

,4175 

- 1 1 9 6 

2 

,4200 

-12  0 3 

2 

.4225 

-12  0 9 

2 

.4250 

- 1 2 1 6 

2 

.4275 

- 1 2 2 3 

2 

.4300 

-12  3 0 

2 

.4325 

- 1 2 3 7 

2 

.4350 

- 1 2 4 4 

2 

.4375 

-12  5 1 

2 

.4400 

- 1 2 5 6 

2 

.4425 

- 1 2 6 5 

2 

.4450 

- 1 2 7 3 

2 

.4475 

-12  6 0 

2 

.4500 

- 12  6 7 

2 

. 4 2 5 

- 1 2 9 4 

2 

,4350 

■'  13  0 2 

•7 

. 4 ^ 7 5 

-13  0 9 

2 

.4600 

- 1 3 1 6 

WADC  TR  5i-279 
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4 5 6 

- 1 5 

. 15  2 90 

3 2 0 

- 1 5 

. 19  6 5 1 

2 12 

- 1 5 

. 2 4 0 2 1 

13  3 

- 1 5 

. 2 6 4 0 0 

0 6 3 

- 1 5 

. 3 2 7 6 7 

0 6 3 

- 1 5 

.37  163 

0 7 2 

- 1 5 

.41566 

111 

- 1 5 

. 4 6 002 

17  9 

- 1 5 

.50425 

2 7 6 

- 1 5 

. 5 4 6 5 7 

4 0 7 

- 1 5 

.59297 

'3  6 6 

- 1 5 

.63747 

7 5 5 

- 1 5 

.60205 

9 7 5 

- 1 5 

.72672 

2 2 5 

- 1 5 

.77  146 

5 0 5 

- 1 5 

.61633 

6 17 

- 1 5 

.66127 

16  0 

- 1 5 

.90629 

5 3 3 

- 1 5 

.95141 

9 3 6 

- 1 5 

,99662 

3 7 4 

- 1 6 

.04191 

6 4 1 

- 1 6 

, 0 6 7 3 0 

3 4 0 

- 1 6 

. 13  2 7 7 

6 7 0 

- 1 6 

. 1 7 0 3 4 

4 3 3 

- 1 6 

. 2 2 4 0 0 

0 2 7 

- 1 6 

, 2 6974 

65  3 

- 16 

.3  1556 

3 11 

- 1 6 

.36150 

0 0 2 

- 1 6 

. 4 0 7 5 2 

7 2 5 

- 1 6 

. 4 5 3 6 2 

4 6 0 

- 1 6 

. 4 9902 

2 6 9 

- 1 6 

.546  1 1 

0 9.  O 

- 1 6 

. 59246 

9 4 4 

- 1 6 

.63895 

6 3 1 

- 1 6 

,66551 

75  1 

- 1 6 

.732  16 

7 0 4 

- 1 6 

. 7 7 6 9 0 

69  1 

- 1 6 

, 6 2 5 7 3 

7 11 

- 1 6 

.6/266 

7 6 5 

- 1 6 

. 9 ■»  O 6 7 

6 5 3 

- 1 6 

. 6 6 7 6 

9 7 5 

- » 7 

.01398 

13  1 

- 7 

.06127 

3 2 1 

- 1 7 

. 10  6 6 5 

5 -a  6 

- 1 7 

. 15  6 12 

6 0 5 

- 1 7 

. 20  3 60 

0 9 6 

- 1 

.25134 

4 2 7 

- 1 V 

. 29909 

7 9 0 

- 1 7 

. 34693 
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Table  3 (Continued) 

(c)  - 1.07.00  < ^ « 3.1250 


2 

.<625 

- 

1 3 2 < 

.16  6 

1 7 

. -9466 

2 

.<650 

- 

13  3 1 

.622 

1 7 

. 44269 

2 

.<675 

- 

13  3 9 

.090 

- 

1 7 

.49101 

2 

.<700 

- 

1 3 < 6 

.594 

— 

1 7 

. 53922 

2 

.<725 

- 

1 3 5 < 

,13  4 

— 

1 7 

. 58752 

2 

.<750 

- 

13  6 1 

,709 

•> 

1 T 

. 6 3 5 9 2 

2 

.<775 

13  6 9 

.321 

— 

1 7 

.6644  1 

2 

.<600 

- 

13  7 6 

.9  66 

1 7 

. 7 3 2 99 

2 

.<625 

- 

1 3 6 < 

,65  1 

— 

1 7 

.76166 

2 

.<630 

- 

13  9 2 

.371 

— 

1 7 

.63043 

2 

.<675 

- 

1 < O O 

.12  7 

— 

1 7 

.67929 

2 

.<900 

- 

1 < O 7 

.919 

- 

1 7 

. 92624 

2 

.<925 

- 

1 < 1 5 

.748 

— 

1 7 

.97729 

2 

.<950 

- 

1 < 2 3 

.614 

• 

1 8 

.02643 

2 

. < 9 7 3 

- 

14  3 1 

,517 

-> 

1 6 

.07567 

2 

.500  0 

- 

1 < 3 9 

.457 

— 

1 a 

. 1 2 S O O 

2 

.5025 

- 

1 < < 7 

.434 

- 

1 6 

. 17442 

2 

. 5050 

- 

1 < 5 5 

.446 

— 

1 a 

. 2 2 3 9 3 

2 

.5075 

- 

14  6 3 

.500 

- 

1 6 

. 27354 

2 

.5100 

14  7 1 

.390 

- 

1 a 

. 32325 

2 

.5125 

- 

14  7 9 

,717 

- 

1 a 

, 37304 

2 

.5150 

- 

14  67 

.88  3 

- 

1 6 

.42294 

2 

.5175 

- 

14  9 6 

.066 

> 

1 a 

.<7292 

2 

.520  0 

- 

15  0 4 

.326 

1 a 

. 5 2 3 0 0 

2 

.5225 

4M» 

15  12 

.606 

- 

1 a 

.57316 

2 

.525  0 

- 

15  2 0 

.9  27 

- 

1 6 

.62345 

2 

.5275 

- 

.529 

.264 

- 

1 a 

.67361 

2 

.530  0 

- 

15  3 7 

.66  0 

1 8 

.72427 

2 

.532  5 

- 

1 5 < 6 

,115 

• 

1 6 

.77463 

2 

.5350 

“ 

15  5 4 

.56  9 

- 

1 6 

.62546 

2 

.5375 

- 

15  6 3 

.10  2 

- 

1 6 

.67622 

2 

. 5<0  O 

- 

15  7 1 

. 65 

- 

1 6 

.92706 

2 

. 5<  2 5 

- 

15  6 0 

,24  7 

- 

1 6 

.97799 

2 

. 5<50 

•• 

15  66 

.879 

- 

1 9 

. 0 2 9 0 2 

2 

. 5<  T s 

- 

1597 

.55  0 

- 

1 9 

.06015 

2 

.5500 

- 

16  0 6 

,26  2 

— 

1 9 

. 13  13  7 

2 

.5525 

- 

16  15 

,014 

- 

1 9 

. 16  2 6 9 

2 

. 5550 

- 

16  2 3 

.606 

- 

1 9 

.234  10 

2 

.5575 

- 

16  3 2 

.639 

- 

■’  9 

. 2 6 5 6 1 

2 

.5600 

- 

16  4 1 

,512 

- 

1 i* 

. 33721 

2 

.562  3 

- 

16  5 0 

,425 

- 

1 S> 

.3669  1 

2 

. 5650 

- 

16  5 9 

,360 

- 

1 9 

. 4^071 

2 

.5675 

- 

16  6 0 

,376 

- 

1 9 

. <9260 

2 

.5700 

0 

16  7 7 

.413 

- 

1 9 

. 5 4 4 5 9 

2 

.5725 

- 

16  66 

.491 

-i 

1 9 

5 9 6 6 7 

2 

.57  50 

- 

16  95 

,611 

- 

1 9 

.64665 

2 

,5775 

- 

17  0 4 

,77  2 

- 

1 9 

.701  13 

2 

,5600 

- 

17  13 

,975 

- 

1 9 

. 7 5 3 5 1 

2 

.5625 

- 

17  2 3 

.220 

- 

1 9 

. 6 0 5 96 
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Table  3 (Continued) 

(c)  - 1.0200^  3.1250 


9 

5*4 

2 

. 5 a *3  o 

- 

17  3 2 

.507 

- 

1 9 

• 

6 5 6 5 5 

2 

. S a 7 5 

- 

17  4 1 

.637 

- 

1 9 

• 

9 1 12  1 

2 

.5900 

- 

17  5 1 

.209 

- 

1 9 

• 

9 6 3 9 7 

2 

.5925 

- 

17  6 0 

.623 

- 

2 O 

• 

0 16  8 3 

2 

.5950 

- 

17  7 0 

.060 

- 

2 O 

• 

0 6 9 7 9 

2 

.5975 

- 

17  7 9 

.580 

- 

2 O 

» 

1 2 2 6 4 

2 

.6000 

- 

17  3 9 

.12  3 

- 

2 O 

* 

1 7 6 0 0 

2 

.6025 

- 

17  9 6 

.709 

- 

2 O 

2 2 9 2 4 

2 

.6050 

- 

1 a o a 

.339 

- 

2 O 

2 8 2 5 9 

2 

.6075 

- 

18  16 

.012 

— 

2 O 

• 

3 3 6 0 3 

2 

.6100 

- 

18  2 7 

.729 

- 

2 O 

• 

3 6 9 5 6 

2 

. 6.  1 2 5 

- 

16  3 7 

.490 

- 

2 O 

• 

4 4 3.2  2 

2 

.6150 

- 

16  4 7 

.294 

- 

2 O 

• 

4 9 6 9 5 

2 

.6175 

- 

18  5 7 

.14  3 

- 

2 O 

• 

5 5 0 7 9 

2 

.6200 

- 

16  6 7 

.036 

- 

2 O 

• 

6 0 4 7 2 

2 

,6225 

- 

18  7 6 

.974 

- 

2 O 

6 5 6 7 6 

2 

.6250 

- 

16  8 6 

.956 

- 

2 O 

• 

7 12  6 9 

2 

.6275 

- 

16  9 6 

.963 

- 

2 O 

• 

7 6 7 1 1 

2 

.6300 

- 

19  0 7 

.055 

- 

2 O 

• 

6 2 14  4 

2 

.6325 

- 

19  17 

.17  2 

- 

2 O 

• 

6 7 5 8 7 

2 

.6350 

- 

19  2 7 

.334 

- 

2 O 

• 

9 3 0 3 9 

2 

.6375 

- 

19  3 7 

.542 

- 

2 O 

• 

9 6 5 0 2 

2 

,6400 

- 

19  4 7 

.795 

- 

2 1 

t 

0 3 9 7 4 

2 

.6425 

- 

19  5 8 

.094 

- 

2 1 

• 

0 9 4 5 6 

2 

.6450 

- 

19  6 6 

.439 

- 

2 1 

» 

1 4 9 4 6 

2 

,64  7 5 

- 

19  7 6 

.631 

- 

2 1 

• 

2 0 4 5 0 

2 

.6500 

- 

19  8 9 

.266 

- 

2 1 

• 

2 5 9 6 2 

2 

.6525 

- 

19  9 9 

.752 

- 

2 1 

• 

3 14  6 4 

2 

,6550 

- 

2 0 10 

.203 

- 

2 1 

• 

3 7 0 1 6 

2 

.6575 

- 

2 0 2 0 

.660 

- 

2 1 

• 

4 2 5 5 7 

2 

.6600 

- 

2 0 3 1 

.484 

- 

2 1 

• 

4 6 10  9 

2 

.6625 

- 

2 0 4 2 

.15  6 

- 

2 1 

• 

5 3 6 7 1 

2 

.6650 

- 

2 0 5 2 

.874 

mm 

2 1 

• 

5 9 2 4 2 

2 

. 6 <S  / 5 

- 

2 O C 3 

.640 

- 

2 1 

• 

6 4 8 2 4 

2 

.6700 

- 

2 0 7 4 

.454 

- 

2 1 

• 

7 0 4 1 6 

.C7  2'"' 

- 

2 0 6 5 

.315 

- 

2 1 

• 

7 C O 1 7 

2 

. t*  7 5 O 

- 

2 0 9 6 

,225 

- 

2 1 

• 

6 16  2 9 

2 

.6775 

- 

2 10  7 

.16  3 

- 

2 1 

• 

0 7 2 5 1 

,6800 

- 

2 118 

.16  6 

- 

2 1 

« 

9 6 8 3 

2 

.6825 

- 

2 12  9 

.243 

> 

2 1 

• 

9 6 5 2 5 

,6650 

- 

2 14  0 

,346 

2 2 

• 

0 4 17  6 

2 

.6875 

- 

2 15  1 

.496 

2 2 

• 

0 9 6 3 8 

2 

.6900 

- 

2 16  2 

.090 

- 

2 2 

• 

1 5 1 O 

2 

6 •?  2 5 

- 

2 1 7 3 

.946 

- 

2 2 

• 

2 1 19  3 

2 

.6950 

- 

2 1 65 

.246 

- 

2 2 

• 

2 I*-.  8 n 5 

2 

.69  75 

- 

2 1 9 to 

, 5 9 ti 

- 

2 2 

3 2 5 6 7 

2 

,7000 

•• 

2 2 0 7 

. 9 9 ' i 

- 

> 2 

3 0 3 0 0 

2 

.7025 

- 

2 2 19 

.443 

- 

2 2 

4 4 0 2 2 

2 

. 7 O i ',  O 

— 

2 2 3 0 

.942 

- 

2 2 

4 9 7 5 5 
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Table  3 (Continued) 

(e)  -1.0200<  3,1250 


»4 

• • 2.7075 

- 2 2 4 2 

.490 

2 .7100 

- 22  5 4 

.009 

2 .7125 

- 2 a 6 5 

.739 

2 .7150 

- a 2 7 7 

.439 

2 .7175 

• 2209 

.19  1 

2 .7200 

-2300 

.99  3 

2 .7223 

- 2 3 1 2 

.04  7 

2 .7250 

- 2 3 2 4 

.752 

2 .7275 

- 2 3 3 6 

.700 

2 .7300 

-2340 

.717 

2 .7325 

-2360 

.770 

2 .7  350 

- 2 3 7 2 

.090 

2 .7375 

- 2 3 a 5 

.056 

2 .7400 

- 2 3 9 7 

.273 

2 .7425 

-2409 

.344 

2 .7430 

- 2 4 2 1 

.067 

2 .7473 

- 2 4 3 4 

.244 

2 .7500 

- 2 4 4 6 

.673 

2 7 5 2 5 

— 2 4 5 9 

.157 

2.7530 

- 2 4 7 1 

.694 

2 .7575 

- 2 4 6 4 

.20  4 

2 .7600 

- 2 4 9 6 

,929 

2 .7625 

-2509 

.620 

2 .7650 

- 252  2 

.30  1 

2 .767  3 

- 2 5 3 5 

.109 

2 .7700 

- 2 5 4 6 

.052 

2 .7725 

-2560 

.970 

2 .7750 

- 2 5 7 3 

.943 

2 .7775 

-2506 

.97  1 

2 .7600 

-2600 

.055 

2 .7625 

- 2 6 1 3 

.195 

2 .76  50 

- 2 6 2 6 

.390 

2 .7675 

- 2 6 3 9 

.6-2 

2 .7900 

- 2 6 5 2 

.950 

2 .7925 

- 2 S 6 6 

.314 

2 .7950 

- 2679 

. 7 J5 

2 ,7975 

- 2 6 9 3 

.213 

2 6 0 0 0 

-2706 

.746 

2 .6025 

-2720 

] 34  1 

2 ..7050 

- 2 7 3 3 

.990 

2 .60  75 

- 2 7 4 7 

6 9 0 

2 ,6100 

- 2 7 6 1 

>03 

2 ] 6 1 2 5 

- 2 7 7 5 

. 257 

2 .6150 

- 2 7 6 9 

.16  9 

2 .6175 

' 2 O O .3 

,10  9 

2 , 6 2 C O 

- 2 3 1 7 

,10  6 

2 .6225 

- 2 6 .3  1 

.16  5 

. 2 .8250 

-2045 

.262 

2 *0275 

- 2 6 5 9 

,453 

** 

-22 .35490 
-22 .61251 
-22  . 6 T O 1 4 
-22 

-22 .T0571 
-22 ,04364 
-22 .90160 
-22 .95902 
-23  ,01607 
-23 .07641 
-23  . 13466 
-23 . 19341 
-23  .25206 
-23  .31002 
-23  .36960 
-23  .4  2664 
-23  .40770 
-23  .34  66  7 
-23 .60614 
-23 .66551 
-23 .72499 
-23 .70457 
-23  .04425 
-23  .90404 
-23  .96393 
-24  .02393 
-24 .00403 
-24  . 14423 
-24  .20454 
-24  .26495 
-24  .32546 
-24  .3660® 
-24  .44601 
-24  .50763 
-24  .56657 
-24 162960 

- 2 4 . C9  9 O "»  5 
-24  .75200 
-24 .01335 

- 2 » .07401 

- 2 ..  .93637 

-24  .99604 
-25  .05901 
-25  . 12109 
-25  16367 

-25 .24576 
-25.  796 

-25  .37026 

- 2 5 ,43267 
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T«bU  3 (Continutd) 

(e)  - 1.0200  4 t4  3.1290 


2 

0 

. a 30  o 

*4 

- 2 8 7 3 

.893 

2 

. a 3 2 s 

- 2 8 8 7 

.989 

2 

. a 3 s o 

- 29  0 2 

.344 

2 

. a 3 T s 

- 29  1 6 

.759 

2 

. a 4 o o 

- 2 9 3 1 

.234 

2 

. a 4 2 5 

- 29  4 5 

.770 

2 

.8450 

- 2 9 8 0 

.386 

2 

.8475 

- 2 » *7  S 

.023 

2 

.8500 

- 2 9 8 9 

.742 

2 

.8525 

- 3 0 0 4 

.521 

2 

.8550 

- 3 0 1 9 

.363 

2 

.8575  t 

- 3 0 3 4 

.265 

2 

. a a o o 

- 30  4 9 

.23  0 

2 

.8825 

- 3 0 6 4 

.257 

2 

.8650 

- 3 0 7 9 

.346 

2 

.8875 

- 3 0 9 4 

.498 

2 

.8700 

- 3 1 0 9 

.712 

2 

.8725 

- 3 1 2 4 

.990 

2 

1 8 7 5 C 

- 3 1 4 0 

.330 

2 

.8775 

- 3 1 5 5 

,734 

2 

.880  0 

- 3 1 7 1 

.202 

2 

.8825 

- 3 1 a 6 

.733 

2 

.8850 

- 3 2 0 2 

.328 

2 

.8875 

- 3 2 1 7 

.988 

2 

.8500 

- 3 2 3 3 

.712 

2 

[8925 

- 3 2 4.  9 

-.500 

2 

.8950 

-3285 

,354 

2 

.8975 

- 3 2 8 1 

.272 

2 

.9000 

- 3 2 9 7 

.256 

2 

[902s 

- 3 3 1 3 

.305 

2 

.9050 

- 3 3 2 9 

.420 

2 

[9075 

- 3 3 4 5 

.601 

2 

.9100 

- 3 3 6 1 

.645 

2 

.9  i 2 5 

- 3 3 7 8 

.18  2 

2 

.0150 

- 3 3 9 4 

,54  1 

2 

.9175 

- 3 4 1 0 

.986 

2 

,9200 

- 3 4 2 7 

,502 

2 

.9225 

-3444 

.063 

.9250 

— 3 ^ ^ r) 

7 3 2 

2 

.9275 

- 3 4 7 7 

.446 

2 

.9300 

- 3 4 9 4 

.23  2 

2 

9 3 2 5 

-3511 

.064 

2 

.9350 

- 3 5 2 £ 

.005 

■P 

.9375 

- 3 5 4 4 

.994 

2 

9 'I  0 0 

- 3 5 * 2 

.052 

9 4 2 5 

.3579 

[1/9 

2 

.9450 

- 3 3 9 4. 

. 3 V 5 

A 

9 4 7 5 

- 3 C 1 3 

^ 6 ^ 

2 

.9500 

- 3 8 3 0 

. 9 7 t5 
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-25 

.49518 

-25 

[ 5 5 7 6 0 

-25 

,62053 

-25 

.68336 

-25 

, 7 4 6 3 0 

-25 

.80934 

-25 

.87250 

-25 

.93575 

-25 

.999  12 

-26 

.06259 

-26 

. 12  6 17 

-26 

. 18  9 6 6 

-26 

. 2 5 3 6 5 

-26 

.3  1755 

-26 

.36156 

-26 

. 4 4 5 6 6 

-26 

3 0 9 9 0 

-26 

. 5 7 4 2 3 

- 2 6 

. 6 3 6 6 7 

- 2 6 

[70321 

- 2 6 

.76767 

- 2 6 

.63263 

- 2 6 

, 8 9 7 5 0 

- 2 6 

. 9 6 2 4 8 

- 2 7 

. 0 2 7 5 6 

- 2 7 

.09276 

- 2 7 

, 15  8 0 6 

- 2 7 

.22347 

- 2 7 

2 6 9 0 0 

- 2 7 

3 5 4 6 2 

- 2 7 

.42036 

- 2 7 

.46621 

- 2 7 

[55217 

- 2 7 

.61623 

- 2 7 

.66441 

- 2 7 

.75069 

- 2 7 

[ 6 1 706 

- 2 7 

. t>  0 5 9 

- 2 7 

.95020 

.•2  6 

. 0 ■:  C 9 2 

- » 

. 06375 

- 2 

1 5 0 6 Q 

- 2 6 

[21775 

- 2 6 

.26  49  1 

- 2 6 

.352  1 6 

- 2 6 

4 19  5 6 

- 2 6 

4 6 7 0 5 

- 2 6 

. 5 5 6 6 

- 2 8 

.62237 

Tablr.  3 (Continued) 

(c)  - 1.0200^  3.1250 


2 

. S»  5 2 5 

- 3646 

.361 

2 

.9  550 

-3065 

,657 

2 

. 9 S'T  5 

- 3 6 6 3 

.402 

2 

.9600 

-370  1 

.019 

2 

.9625 

- 3 7 1 6 

.706 

2 

.9650 

- 3 7 3 6 

.464 

2 

.9675 

- 3 7 5 4 

,294 

2 

.9700 

- 3 7 7 2 

.195 

2 

.9725 

-3790 

,16  6 

2 

.9750 

-3606 

.213 

2 

.9775 

- 3 6 2 6 

,330 

2 

.9600 

- 3 6 4 4 

.520 

2 

.9625 

- 3 6 6 2 

.762 

2 

.9650 

- 3 6 6 1 

.117 

2 

.9675 

- 3 6 9 9 

.525 

2 

.9900 

- 3 9 1 6 

.007 

2 

.9925 

- 39  3 6 

.562 

2 

.9950 

- 39  5 5 

.19  1 

2 

.9975 

- 3 9 7 3 

.695 

2 

, ooo  O 

- 3 9 9 2 

.672 

3 

.0025 

-4011 

.524 

3 

.0050 

^ 4030 

. -»s  1 

3 

.0075 

- 4049 

.45  3 

3 

. O 1 o O 

-4066 

.531 

3 

.0125 

- 40  6 7 

.66  3 

3 

. O 1 5*0 

-4106 

.912 

3 

.0175 

- 4 1 2 6 

.216 

3 

,020  0 

- 4 1 4 5 

,597 

3 

.0225 

-4165 

.055 

3 

.0250 

- 4 1 6 4 

.569 

3 

.0275 

-4204 

,200 

3 

.0300 

- 4 2 2 3 

,666 

3 

.0325 

- 4 2 4 3 

, 65  ♦ 

3 

.0  350 

- 4 2 6 3 

.497 

3 

.0375 

- 4 2 6 3 

.419 

3 

.0300 

- 4 30  3 

,416 

3 

.0425 

- 4 3 2 3 

.496 

3 

.0450 

- 4 3 4 3 

,65  3 

3 

.0475 

- 4 3 6 3 

.669 

3 

.050  0 

- 4 3 6 4 

,203 

3 

.0525 

-4404 

,5  96 

3 

.0550 

- 4 4 2 5 

,072 

3 

.0575 

- 4 4 4 5 

.626 

3 

.060  0 

— 4 4 6 6 

.260 

3 

.0625 

• 4 4 6 6 

.975 

3 

.0650 

- 4 50  7 

.770 

3 

.067  5 

- 4 5 2 6 

.646 

3 

0 7 0 0 

- 4 5 4 9 

,604 

3 

.0725 

- 4 5 V O 

.642 

-20 

.69019 

-26 

.-5613 

-26 

1 6 2 6 1 7 

-26 

,69433 

— 26 

.96260 

-29 

. 0 3 0 9 8 

-20 

.09947 

-29 

. 16  6 0 7 

-29 

. 2 3 6 7 8 

-29 

. 30560 

-29 

. 37454 

-29 

. 4 3 5 9 

-29 

.51  275 

-29 

. 56202 

-29 

.65140 

-29 

. 7 2 0 69 

— 2 9 

. 7 9 0 5 0 

-20 

.66022 

-29 

.93005 

-30 

. O O O O O 

-30 

. 0 7 0 0 5 

-30 

. 14  0 2 2 

-30 

. 2 10  5 0 

— 30 

. 2 6 0 9 0 

-30 

, 3 5 14  0 

-30 

. 4 2 202 

-30 

. 4 9 2 7 6 

-30 

. 5 6 3 6 0 

-30 

. 6 3 4 56 

-30 

. 7 0 5 6 4 

-30 

. 7 7 6 6 2 

-30 

,646  12 

-30 

.91954 

-30 

.99106 

-31 

. 0 6 2 7 0 

• 3 1 

. 1 3 4 4 6 

-31 

. 2 0 6 3 3 

-31 

, 27531 

- 3 1 

. 3 is  O 1 

- 1 

. 42262 

- 3 1 

. 5 6 7 3 9 

- 3 1 

.63994 

- 3 1 

.71261 

- 3 1 

,76540 

- 3 1 

6 5 6 29 

- 3 1 

.93131 

- 3 2 

.00444 

- 3 2 

.07766 
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TaMe  3 (Coatlnued) 

(c)  -1.0200^  14  3.1250 


9 

3 . O T S O 

*4 

-■4591  .753 

3 . O 7 T S 

-.<4  6 1 2.9  66 

3 . oao  O 

-•463^  .2S1 

3 ,0825 

- 4655  .6  15 

3 . oe  S O 

-467  7 .065 

3 .0575 

-4696  .601 

3 .0900 

-4720  .217 

3 .0925 

-4741  .917 

3 .0950 

-4763  .701 

3 .0975 

-4765  .566 

3 . 1 OO  O 
• 

-4807  .520 

3 . 10  2 5 

-4829  .557 

3 . 10  5 0 

-4851  .678 

3 . 10  7 5 

-4873  .884 

3.1100 

- 4 8 9 6 .1  7;6 

3.1125 

-4916  .553 

3.1150 

-.4941  .016 

3.1175 

- 49  6 3 .566 

3 . 120  0 

-4986  .201 

3 . 122  5 

-5008  ,924 

3 . 12  5 0 

-5031  .733 

- 3 2 

. 15  10  4 

- 3 2 

. 2 2 4 5 2 

- 3 2 

. 298  1 1 

- 3 2 

.37181 

- 3 2 

. 44563 

- 3 2 

.51957 

- 3 2 

. 5 9 3 6 2 

- 3 2 

. 6 6 7 79 

- 3 2 

. 7 4 2 0 8 

-32 

.81646 

-32 

.89  1 O O 

-32 

.96563 

-33 

. 0 4 0 3 8 

-33 

. 1 15  2 4 

-33 

. 19  0 2 3 

-33 

. 2 6 5 3 3 

-33 

. 3 4 0 3 4 

-33 

.41567 

-33 

.49132 

-33, 

, 5 6689 

-33, 

, 6 4 2 5 7 
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Table  3 (Continued) 

(d)  - 1.0200^  ^4$  3.1250 


1 

*4 

y» 

- 

.0150 

1 

.427066 

.229417 

,0200 

1 

.4  1 19  0 6 

.226  176 

- 

.0250 

1 

.396266 

.223072 

- 

.0300 

1 

.360946 

.220  1 1 3 

- 

.0350 

1 

.366429 

.217270 

- 

.0400 

1 

.351  340 

.2 14560 

- 

.0450 

1 

.337  1 47 

.212002 

.0500 

1 

.322798 

.209558 

* 

.0550 

1 

.30694  1 

.207237 

'.0600 

1 

.29554  1 

,205037 

.0650 

1 

. 2 8 V 2 a 3 

.202959 

.0700 

1 

.26921 9 

.200999 

.0750 

1 

. 2 5655  9 

. 199 156 

.0600 

1 

.244062 

, 197427 

— 

.0650 

1 

. 2 3 ■*  6 7 7 

.1956  12 

— 

. O O OO 

1 

.219969  ' 

, 19  4 3 1 2 

.0950 

1 

.206275 

19  2 9 19 

. 1 O O O 

1 

. 19  6 6 3 3 

] 191639 

«« 

.10  5 0 

1 

.1  0 5 6 4 2 

. 190466 

«• 

. 1 1 O O 

1 

.174677 

. 169402 

.115  0 

1 

] 1 6 3 9 4 6 

. 16  6 4 4 6 

.12  00 

1 

. 1 53430 

. 16  7 5 9 4 

.12  5 0 

1 

.14  3 15  0 

. 16  6 6 4 6 

. 1 300 

1 

. 1 3 3 0 6 5 

. 16  6 2 0 8 

4. 

.13  5 0 

1 

.1  2 3 2 5 0 

. 16  5 6 69 

.14  0 0 

1 

.1  13  6 0 5 

. 16  5 2 3 5 

— 

. 14  5 0 

1 

,10  4 17  6 

. 164904 

.15  00 

1 

.09494  3 

. 164675 

*« 

.1550 

1 

.0659  1 O 

. 164549 

.16  00 

1 

.077074 

. 164524 

. 1 CS  O 

1 

.068430 

. 164603 

,17  00 

1 

.05997  5 

. 164764 

.17  5 0 

4 

.05  1703 

165065 

— 

.16  00 

1 

.043612 

, 1^5449 

.16  5 0 

1 

.03570  1 

. 1 a 5 9 3 4 

.19  00 

1 

.027064 

. 166522 

.19  5 0 

1 

.020^93 

, 16  7 2 1 3 

- 

.2000 

1 

. O 12  9 9 9 

. 1 4 Q o O 7 

.2050 

1 

.005764 

. 166904 

.2100 

.996692 1 

. 169905 

— 

.2150 

,99  176  1 / 

.19  10  11 

.2200 

.9650264 

19  2 2 2 2 

. 2250 

,9764230 

. 1 9 3 S 3 7 

.2300 

,97 19729 

. 19  4 9 5 9 

.27  30 

.9656727 

. 1 9 C 4 90 

.2400 

.9595143 

. 19  6 12  6 

- 

.2450 

.9535022 

. 19  9 6 7 5 

. 2 5,0  0 

.9476204 

. 2 O 1 7 2 

- 

, V 5 5 O 

.9410935 

.203  7 5 J 
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Table  3 (Continued) 

(d)  - 1.0200  K 3.1250 


,26  00 
. 2650 
.2700 
,2750 
.26  00 
.265  0 
. 2 9 00 
.2950 
.3000 
.3050 
.3100 
.3150 
3 2 00 
3 2 5 0 
3 3 0 0 
3 3 5 0 
3 4 0 0 
3 4 5 0 
3 5 00 
3 5 5 0 
3 6 00 
3 6 5 0 
3 7 00 
3 7 5 0 
36  00 
3 6 5 0 
3 9 00 

3 9 5 0 
<10  0 0 

4 1 OC 
4 2 00 
4 3 00 
4 4 00 
4 5 0 0 
4 6 0 0 
4 7 00 
4 6 00 

4 9 00 
5000 

5 10  0 
5 2 00 
5 3 0 0 
5 4 00 
5 500 
56  00 
5 7 00 
5 6 O J 
5 9 00 
60  00 


«4 

.9362924 
.9306263 
.925490 
.9202636 
.9  15  2 0 2 1 
.9  10  2 4 5 1 
.9054 106 
.9006962 
.6960994 
.69 161 67 
.667252  1 
6629964 
.6766522 
.6746155 
.6706653 
.6670599 
.663337  1 
.6597161 
.6561943 
.65277 1 O 
.6494435 
.64621 13 
,64307 1 7 
.6400246 
.6370677 
,834 199 1 
.6314  165 
.626724 1 
.626  1 1 45 
.62  1 1437 
. 6 1 6 4 Cr  7 1 
.6  12  16  3 9 
.606 1 355 
.6044026 
. 6 O O 9 5 5,  O 
.797  7662 
.79469  1 O 

.7696782 
.7677462 
.7656603 
.7642076 
.7627646 
.76  15649 
.7606027 

.7792696 
.7769065 
.776  74  45 


Yi 

.205762 
,207977 
.2 10266 
,212710 
.215253 
.217914 
.220697 
.223600 
.226626 
.229762 
.233061 
.23647  1 
.24001  1 
.243664 
.247490 
.251435 
.2555  19 
.259744 
.264  1 13 
.266627 
.273291 
.276  105 
.263073 
.266 196 
.293476 
.296923 
.30453  1 
.310307 
.316253 
. 3 2 6 6 7 0 
.34  1604 
. 355665 
.370339 
. 365794 
.402064 
.4  19  2 3 7 
. 4 3 7 2 6 / 
.456269 
.4752  16 
.497  170 
.519165 
.542243 
.566445 
.591612 
.616391 

.675373 

.705671 

.737775 


i 

. e 1 o o 
.6200 
.6300 
.6400 
.6500 
.6600 
.6700 
.66  00 
.6900 
. 7 0 0 0 
.7100 
.7200 
.7300 
.7400 
.7300 
.7600 
.7700 
.7600 
.7900 
. 6000 
.6100 
.6200 
.6  300 
,6400 
.65  00 
.66  00 
.6700 
. 6 6 f.'  O 
. 69  00 
.9000 
.9100 
. 9200 
.9300 
.9400 
.9900 
.96  00 
.9700 
.96  00 
.99  00 
1 . OO  OO 

1 . O 1 O O 

1 ,0200 


Table  3 (Continued) 

(d)  ~ 1.0200  < 3.1250 


*4 

,7767730 

.7769693 

.7793696 

. 7 7 9 9692 

.7607246 

.7616316 

.7627474 

.7640076 

.7654276 

.7670067 

.7667437 

.7906303 

.7926661 

.7946463 

.797 1746 

.79964  1 6 

.6022477 

.6049699 

.6076663 

.6 106746 

.6140125 

.6 172763 

.6206696 

.6241653 

.6276226 

.6313607 

.6354972 

.6394506 

.6433596 

.6477623 

.652  1 1 76 

.6565644 

.661 1203 

.665765  1 

.6705369 

.679434  7 

.6604171 

.663303  1 

. a r o 6 9 1 7 

.69996 1 7 
.0013722 
. 9 0666  2 3 


Xi 

.771  136 
.606016 
,642466 
.660343 
.92031  1 
.96163..' 
1 ,003170 
1 .050392 
1 .097566 
1 .146763 
1 .196057 
1 .251523 
1 .307237 
1 .365263 
1 .425740 
1 . 4 666  95 
1 .554233 
1 .622447 
1 .693427 
1 .767271 
1 .644075 

1 .923942 
2 .006972 
2 .093276 

2 . 16  2961 
2 .276  142 
2 ,372933 
2 ,473451 
2 .577622 
2 .666  170 

2 .796624 
2 .915314 
3 .036376 
3 . 161954 

3 .292166 
3 .42722  1 
3 .567  20  5 
3 .7 12296 

3 .662651 

4 .0  16432 
4.179603 
4 .3-46936 
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Table  3 (Continued) 

(d)  - 1.0200  3.1250 


e 

«4 

Ys 

O 1 s o 

1 . 5 r*  O 7 9 5 

.251942 

O 1 7 S 

1 .540035 

. 2 5 4 0 6 0 

0 200 

1 .549307 

.256243 

O 2 2S 

1 .556564 

.256447 

O 2 S O 

1 .566049 

.260706 

0 2 7 5 

1 .577603 

,263000 

0 3 00 

1 .567230 

.265335 

0 325 

1 .596976 

.2677  15 

0 350 

1 .606636 

,27  0 14  9 

0 3 7 5 

1 .6  16770 

.2726  IS 

0 4 00 

1 .6266  14 

.275126 

,0425 

1 .636964 

.277669 

.0450 

1 .647215 

.260296 

,0475 

1 .657572 

.262955 

,0500 

1 .66603  1 

.265654 

,0525 

1 .676595 

.268402 

,0550 

1 .609266 

.291200 

.0575 

1 .700043 

,294049 

,0500 

1 .7  10935 

.296943 

,0625 

1 .721937 

,299890 

.0650 

1 .7330^6 

. 3 0 2 6 9 0 

,0675 

1 .744272 

.305943 

,0700 

1 .7556  10 

. 30  9 04  5 

,0725 

1 .767063 

.312203 

.0750 

1 ,776632 

.315412 

.0775 

1 .790316 

.316602 

.0600 

1 .602122 

.322001 

.0625 

1 .6  14044 

. 3 2 5 3 7 9 

.0650 

1 .626066 

. 3266  1 6 

,0675 

1 , 6 3 6 2 2 

. 3 3 2 309 

.0900 

1 ,650540 

. 3 3 5 6 6 0 

.0925 

1 .662951 

.339472 

.0950 

1 .675466 

.343  146 

.0975 

• .666  15  1 

. 3 4 6 6 7 9 

. 1 O O O 

1 ,900940 

. 350676 

,10  2 5 

1 .9  13659 

.354533 

.10  5 0 

1 .926907 

. 3 5 6 4 5 7 

.10  7 3 

1 .940066 

. 362447 

. 1 1 O O 

1 ,953399 

. 366503 

.112  5 

1 .966644 

. 3 7 O C 2 2 

.115  0 

1 ,960^25 

.374  3 1 1 

.117  5 

1 .994  1 4 1 

.379070 

.12  00 

2 ,007996 

. .J  6 3 3 9 9 

.12  25 

2 .02  1 9 a fi 

.367793 

.12  5 0 

2 ,030121 

39226V 

• 

, 1 2 ' 5 

2 .050396 

.3966  1 O 

.13  00 

2 .064613 

.401427 

.13  25 

2 ,079375 

.406121 

.13  5 0 

2 .094062 

.41069* 
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Table  3 (Continued) 


(d)  1.0200  < 3 


I fi4 


.13  7 5 

2 

. 108935 

.14  00 

2 

. 1 23937 

.14  2 5 

2 

. 1 3 9 0 8 9 

.14  5 0 

2 

. 154392 

.14  7 5 

2 

.1  6 9 8 4 8 

.15  00 

2 

, 1 8 5 4 5 7 

.15  2 5 

2 

.201  222 

.1550 

2 

.217144 

.15  7 5 

2 

.233224 

.16  0 0 

2 

.249464 

.16  2 5 

2 

.265865 

.1650 

2 

.282429 

.16  7 5 

2 

.299  158 

.17  0 0 

2 

.3  16  0 5 0 

.17  2 5 

2 

.333  1 1 4 

.17  5 0 

2 

.350346 

.17  7 5 

2 

.367746 

.16  00 

2 

.385322 

,16  25 

2 

.403070 

.1650 

2 

.420994 

.18  7 5 

2 

.439094 

.19  00 

2 

,457374 

.1925 

2 

.475834 

.1950 

2 

.494476 

.1975 

2 

.513302 

,20  00 

2 

.5323  1 4 

.20  25 

2 

.551513 

.2050 

2 

.57090  ' 

.2075 

2 

.590480 

.2100 

6 10  2 5 2 

,2125 

2 

.6302  1 9 

.2150 

2 

.65038  1 

.2175 

2 

.670740 

.2200 

2 

.691300 

2 2 2 5 

2 

.7  12  0 6 2 

.2250 

2 

.733027 

,2275 

2 

.754  •*98 

.2  300 

2 

,775576 

.2325 

2 

.797  1 63 

2 3 5 0 

2 

.8  18  9 6 1 

.2375 

2 

.84097  3 

.2400 

2 

.863  199 

.2425 

• 2 

.885643 

.245C 

2 

.908306 

.2475 

2 

.931 189 

.2500 

2 

,954296 

,25  25 

2 

.977628 

,2550 

3 

. O O 1 18  7 

.2575 

3 

.02497  5 
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1250 


Vi 

. -4  1 5 T 3 a 

. 430664 

.425668 

. 4 3 O T S 6 

.435923 

.441  1 7 T 

.4465  14 

.451937 

.457446 

,463047 

.466734 

.4745  16 

,•4  8 0 3 6 8 

.486357 

. 4 e»  2 4 2 1 

.498581 

,50484  1 

.51  1200 

.5  1 766  1 

.524228 

.530898 

.537674 

.544557 

.55  1 552 

.558658 

.565676 

.5732  13 

.580665 

.588236 

.595927 

.603740 

.61  1 6 • 8 

.619745 

.627936 

. 6 .3  6 2 6 2 

.64  4 7 1 7 

.653  309 

.662037 

.670904 

, 6 7 9 e 1 o 

.68906  1 
.698357 
. 7 O © O 1 
.717396 
.7  2 7 1 4 3 
.737046 
,74  7 1 O 
. 7 5 7 3 2 5 
.767700 
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I 

Table  3 (Continued) 

I (d)  - 1.02004:  g 4?  3.1250 


*4 

Xs 

26  00 

3 

.046994 

.776252 

26  2S 

3 

.07324  7 

.766969 

2 6 6 0 

3 

.097736 

.799651 

2 6 T 5 

3 

.1  2 2462 

.6109  10 

2 7 0 0 

3 

.147426 

.622  145 

2 7 2 5 

3 

. 1 7 2 6 3 6 

.633557 

2 7 5 0 

3 

. 1 9 6 0 6 9 

,645  150 

2 7 7 5 

3 

.22376  7 

.656929 

26  0 0 

3 

.249735 

.666692 

26  25 

3 

.275933 

.66  1 049 

2 6 5 0 

3 

.302365 

.893396 

2 6 7 5 

3 

.329092 

.905942 

2 9 00 

3 

.356057 

.916665 

2 9 2 5 

3 

.36326  1 

.931633 

2 95  0 

3 

.4  10  7 6 9 

.944765 

2 97  5 

3 

.43652  1 

.956 145 

3 0 00 

3 

.466540 

. 9 7 1 -/  1 9 

30  25 

3 

.494629 

.965506 

30  50 

3 

.523390 

.9995  15 

30  75 

3 

.552225 

1 

.013746 

3 100 

3 

.56  1337 

1 

.026204 

3 125 

3 

.6  10  7 2 6 

1 

.042691 

3 15  0 

3 

.640402 

1 

,057609 

3 17  5 

3 

.670359 

1 

.072966 

3 200 

3 

. 70060  4 

1 

.006  364 

3 2 25 

3 

.731  137 

1 

. 104007 

3 2 5 0 

3 

.761963 

1 

. 1 19  6 9 7 

3 2 7 Sf 

3 

. 7 9 3 0 6 3 

1 

. 136042 

3 30  0 

3 

.62450  1 

1 

. 15  2 4 4 1 

3 3 2 5 

3 

.6562  1 0 

1 

.16  9 10  1 

3 3 5 0 

3 

.666236 

1 

. 16  6 0 2 6 

3 3 7 5 

3 

,92056  --I 

1 

, 2 0 Js  2 19 

3 4 0 0 

3 

.95  3 19  5 

1 

.220665 

3 4 25 

3 

.966 1 30 

1 

.236429 

3 4 5 0 

4 

.0 19395 

1 

.256453 

3 4 7 5 

4 

.052967 

1 

.274766 

3 5 00 

4 

.066656 

1 

.293367 

3 5 2 5 

a 

. 12  10  7 0 

1 

.312264 

3 550 

4 

. 1 5560  6 

<• 

.331  452 

3 5 7 5 

4 

. 1 9 0 4 7 1 

1 

. 3 5 0 9 6 2 

3 6 00 

4 

.225666 

1 

. 370774 

3 6 2I5 

4 

.261192 

1 

. 9 0 6 9 9 

3 6 50 

4 

.297056 

1 

.41 1343 

3 6 7 5 

4 

.333257 

1 

.4  32  1 1 2 

3 7 00 

4 

.369600 

1 

.4532  10 

3 7 2 3 

4 

.406666 

1 

,474643 

3 7 5 0 

4 

4 4 3924 

1 

.4964  17 

3 7 7 5 

4 

-.4  6 15  10 

1 

.51653;. 

36  00 

4 

,515-450 

1 

.54100' 

^4 
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Table  3 (Continued) 

(d)  - 1.0200<  3.1250 


e 

*4 

. 3 a 3 5 

4 

.557746 

1 

.563626 

. 3 S S O 

4 

.596402 

1 

.56701  1 

. 3 O T 5 

4 

.63542  1 

1 

.6  10  5 6 6 

.3900 

4 

.674607 

1 

.634492 

.39-25 

4 

.714561 

1 

.656795 

.3950 

4 

.754667 

1 

.663465 

. 39T  5 

4 

.795189 

1 

.706567 

.4000 

4 

.636070 

1 

.734043 

.4025 

4 

.677333 

1 

.759925 

.4050 

4 

.9  18  9 6 1 

1 

.7862  14 

. 4 O T 5 

4 

.961017 

1 

,612920 

.4100 

5 

.003445 

1 

.640046 

.4125 

5 

.046268 

1 

.667603 

.4150 

5 

.069490 

1 

.695597 

.4175 

5 

.13  3 1 13 

1 

,924030 

.4200 

5 

.17  7 14  2 

1 

.9529  14 

.4225 

5 

.221579 

1 

.962253 

,4250 

5 

.266426 

2 

.0  12057 

.4275 

5 

.3  1 16  9 3 

2 

.042330 

.4  300 

5 

.357377 

2 

.073060 

.4325 

5 

.403464 

2 

. 10  4 3 17 

.4  350 

5 

.45001  6 

2 

. 1 3 6 0 4 4 

.4375 

5 

. 4 96  97  9 

2 

. 16  6 272 

.4400 

5 

.544374 

2 

.201  006 

.4425 

5 

. 59  220  7 

2 

.234261 

.4450 

■>t 

.040460 

2 

.266035 

.4473 

5 

.669  197 

2 

.302343 

.4  500 

3 

.736363 

2 

.337 190 

. 4525 

3 

,767970 

2 

. 3 7 2 5 6 6 

.4550 

5 

.636052 

2 

.406536 

.4575 

5 

.666563 

2 

.445055 

,4600 

3 

.939576 

2 

.462  143 

.4625 

3 

.99  1039 

2 

.5196  16 

.4650 

6 

.04297  1 

2 

.556063 

.4675 

6 

,095377 

2 

.596949 

.4700 

6 

. 1 4 6 262 

2 

.636423 

.4-^25 

6 

.20  I 6 2 

•» 

•I. 

.6765  17 

.4750 

6 

.255462 

2 

,7  17  2 3 0 

.4775 

6 

,309526 

2 

.736602 

.4600 

O 

.364664 

2 

.6006  1 1 

.4625 

6 

.420000 

2 

.643277 

,4650 

6 

.475639 

2 

.6666  1 O 

,4675 

6 

,532  164 

2 

.930623 

,4900 

6 

.56904  1 

2 

.975323 

.4925 

6 

.6464  1 1 

3 

.02072  1 

.4950 

6 

.70430  1 

3 

.0666  30 

.4975 

6 

.7627  1 3 

3 

. 1 1 3 6 5 6 

.5000 

6 

.621654 

3 

.16  12  16 

.5025 

6 

.661  125 

3 

.2095  15 
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Table  3 (Continued) 

(d)  - 1.0200  < 4 ( 3.1250 


i 

«4 

5 0 5 0 

6 .991  133 

50  7 5 

7 .001661 

5 100 

7 .062779 

5 125 

7 .129915 

5 15  0 

7 .186610 

5 17  5 

7 .299362 

5 2 00 

7 .3  12677 

5 2 2 5 

7 .376559 

5 2 5 0 

T .991012 

52  7 5 

7 .506090 

5 300 

7 .57  1699 

5 3 2 5 

7 .63769  3 

5 3 5 0 

7 .709627 

,5375 

T .772009 

! 5 9 OO 

7 .63996  1 

,5925 

7 .90856  1 

.5950 

7 .97  7 75  1 

.5975 

6 .097552 

.5500 

a .1  17  9 7 3 

.5525 

6 .1  6 9 0 1 5 

.5550 

a .260666 

.5575 

6 .332990 

.56  00 

a .90593  1 

.56  25 

6 .9795  1 9 

.565  0 

a .5537  9 6 

.56  75 

S .620629 

.5700 

6 ,709  1 70 

,5725 

6 .780379 

.5750 

a .657296 

.5775 

a .93979  1 

. 56  OO 

9 .013019 

,5625 

9 .09  192  1 

.565  0 

9 .17  15  16 

.5675 

9 .251605 

. 59  OO 

9 ,332799 

.59  25 

9 ,^  1 9967 

.595  0 
.597  5 
,6000 
.6025 
,6050 
.6075 
.6100 
« 1 5 

.6150 
. 6 1 7 S 
,62  00 
.62  25 
6 2 3 0 


O ,560006 
9 . 6 6 3 O <<1  a 
9 .756513 
9 .63371 1 
9 ,919756 
1 O .00652 
1 O . O *?  5 O 5 
1 O .1  6 2 3 3 
1 O ,27137 
1 O .36117 
1 O .55175 
1 O .553  1 1 

346 


y» 

3 .256566 
3 .306365 
3 .356960 
3 .510360 
3 .562551 

3 .515531 

3 .569356 
3 .623998 
3 .679595 
3 .735856 
3 .793093 
3 .851213 
3 .9  10236 
3 .970  177 
5 .03  1 033 
5 .092837 
5 . 15  5 5 9 6 
5 .2  19325 
5 .265036 
5 .359755 
5 .516568 

4 .5652  17 

5 .553010 
5 .622662 
5 .693  7 65 
5 .765600 
5 ,636922 
5 .913163 
5 .966555 
5 .065080 


5 

. 1-12  7 69 

5 

.221666 

5 

,301709 

5 

.383117 

5 

, 6 5 6 a 5 

5 

. 5 9 9'  5 15 

— * 

6 3 9 6 2 1 

5 

,721  026 

5 

.806796 

5 

.697600 

5 

*968209 

6 

.079989 

6 

* 1 7 3 1 6 5 

6 

.26775  1 

6 

*363779 

6 

,-161299 

6 

.56020  1 

6 

[ 6 6 O 6 9 9 

6 

.762612 
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Table  3 (Continued) 

(d)  - 1.0200  « ^ $ 3.1250 

e 

«4 

/s 

.6275 

1 

o 

.63524 

6 

.866  1 18 

.6300 

1 

o 

.726  1 7 

6 

9 7 1 16  2 

.6325 

1 

o 

.62169 

7 

.077634 

.6350 

1 

o 

.91641 

7 

. 18  6 0 9 0 

.6375 

1 

1 

. O 1 17  4 

7 

.295975 

.6^00 

1 

1 

. 1 0 7 6 6 

7 

.4075  1 1 

.6-125 

1 

1 

.20404 

7 

.520725 

.6450 

1 

1 

, 3 0 2 6 3 

7 

.635637 

.6475 

1 

1 

.40124 

7 

.752274 

.6500 

1 

1 

.50070 

7 

.870659 

.65  25 

1 

1 

. 6 0 0 9 9 

7 

,9908  15 

.6550 

1 

1 

.702  1 3 

6 

. 1 1 2 7 7 2 

.6575 

1 

1 

.604  1 3 

8 

,236549 

.6600 

1 

1 

.90700 

6 

.362 177 

.6625 

1 

2 

.01072 

a 

.480679 

.6650 

1 

2 

. •«  15  3 3 

8 

. 6 1 9 O f.  1 

.6675 

1 

2 

.2206  1 

8 

.7504  1 2 

.6700 

1 

2 

.327  1 9 

8 

.883699 

.6725 

1 

2 

,43445 

9 

O 1 S 9 5 7 

.6750 

1 

2 

.54262 

9 

. 15  6 2 4 5 

.6775 

1 

2 

.65169 

9 

.29550  1 

.6600 

1 

2 

.76  166 

9 

.4  3 5 9 4 3 

.6625 

1 

2 

,67256 

9 

.580420 

.6650 

1 

2 

.9644  1 

9 

.726023 

.6675 

1 

3 

.097  1 6 

9 

.673779 

6 9 00 

1 

3 

.2  10  6 6 

1 

O 

.0237  1 

.6925 

1 

3 

.32553 

1 

O 

. 17  5 6 7 

.695  0 

1 

3 

,441  14 

1 

o 

.33027 

.6975 

1 

3 

.557  70 

1 

o 

.46694 

7 0 0 0 

1 

3 

.67524 

1 

o 

.64592 

,7025 

1 

3 

.79374 

1 

o 

. 8 o *r  2 

.7050 

1 

3 

.9  13  2 3 

1 

o 

.97093 

.7075 

1 

4 

.03370 

1 

1 

.13  7 0 2 

.7100 

1 

4 

.15  5 17 

1 

1 

. 3 0 5 5 5 

.7125 

1 

4 

.27764 

1 

I 

.47656 

,7150 

1 

4 

.401  13 

1 

1 

.65006 

.7175 

1 

4 

,52562 

1 

1 

.826  1 O 

.7200 

1 

4 
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1 .4630 

145 .1604 

620  .466  6 

1 .4675 

14  6 .13  10 

6 2 7 .5  19  5 

1 .4703 

1 i*  7 .10  7 0 

tiS  ^ ,6445 

1 .4725 

146 .0665 

6 4 1 .6425 

1 .4  750 

14  9 .0  756 

649.1141 

1 , 4 7 7 » 

15  0 ,0662 

656  ,460  1 

1 . 4 6 00 

15  1 .0664 

663  .6610 

1 .4625 

1 5 2 .0703 

67  1,  3776 
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Table  3 {Continued) 

(d)  - 1.0200  4 3.1250 


i 

»4 

y» 

1 

• 

4 05  0 

15  3 

.0796 

6 7 6 

9 S_0  5 

1 

• 

4 O T 5 

15  4 

.0950 

6 6 6 

6 0 0 5 

1 

• 

4 0 00 

1 55 

.1  15  6 

6 9 4 

3 2 6 1 

1 

• 

4 9 2 5 

1 56 

.14  2 4 

7 0 2 

13  4 2 

1 

* 

4 95  0 

1 5 7 

.17  4 6 

7 10 

0 19  4 

1 

• 

4 9 7 5 

15  6 

.2129 

7 17 

9 >5  4 3 

1 

• 

50  00 

15  9 

.2566 

7 2 6 

0 2 9 6 

1 

• 

50  2 5 

16  0 

.3065 

7 3 4 

15  6 5 

1 

• 

5 0 5 0 

16  1 

.3620 

7 4 2 

36  5 2 

1 

• 

50  7 5 

16  2 

.4235 

7 5 0 

6 5 6 5 

1 

• 

5 10  0 

16  3 

.4906 

7 5 9 

0 3 14 

1 

• 

5 1 25 

16  4 

.5640 

7 6 7 

4 9 0 3 

n 

• 

5 15  0 

16  5 

.6433 

7 7 6 

0 34  2 

1 

• 

5 17  5 

16  6 

.7264 

7 6 4 

66  3 6 

1 

5 2 0 0 

16  7 

.6196 

7 9 3 

3 7 9 6 

1 

• 

5 2 2 5 

16  6 

.9166 

6 0 2 

16  2 6 

1 

• 

5 2 5 0 

17  0 

.0201 

6 11 

0 73  7 

■1 

5 2 7 5 

17  1 

.12  9 4 

6 2 0 

0 5 3 4 

1 

• 

5 3 0 0 

17  2 

. 2 4 9 

6 2 9 

12  2 7 

1 

« 

5 3 2 5 

17  3 

.3664 

6 3 6 

2 6 2 1 

1 

5 3 5 0 

17  4 

.4  94  2 

6 4 7 

5 3 2 7 

1 

« 

5 3 7 5 

1 7 5 

.626  1 

65  6 

6 7 5 1 

1 

• 

5 4 0 0 

1 7 6 

,7662 

6 6 6 

3 10  3 

1 

5 4 2 5 

1 7 7 

.9146 

6 7 5 

6 36  6 

1 

• 

5 4 5 0 

1 7 9 

.0672 

66  5 

4 6 17 

1 

• 

5 4 7 If 

1 6 O 

.226  1 

6 9 5 

17  96 

1 

t 

5 5 0 0 

16  1 

,3914 

9 0 4 

9 9 3 5 

1 

• 

5 5 2 5 

16  2 

,5629 

9 14 

9 0 4 1 

1 

• 

5 5 5 0 

16  3 

.7409 

9 2 4 

9 12  4 

1 

• 

5 5 7 5 

16  4 

.9253 

9 3 5 

0 19  1 

1 

• 

5 b U O 

m 0^  ^ 

• w w 

9 4 5 

2 2 5 1 

1 

• 

5 6 2 5 

1 6 

.3133 

9 5 5 

5 3 13 

1 

• 

5 6 5 0 

16  6 

,5170 

96  5 

9 365 

1 

• 

5 6 7 5 

16  9 

.727  2 

9 7 6 

4 4 7 5 

• 

5 7 0 0 

19  0 

,9440 

M 6 7 

0 5 9 4 

1 

• 

5 7 25 

1 9 2 

.16  7 3 

9 9 7 

7 7 4 6 

1 

• 

5 7 5 0 

19  3 

.3973 

1 

0 0 6 

5 9 4 

1 

• 

5 7 7 5 

10  4 

.6336 

1 

O t 9 

5 20 

1 

• 

5 tt  O O 

19  5 

.6770 

"1 

0 3 0 

5 5 2 

1 

• 

5 S 2 5 

19  7 

,12  6 9 

• 

0 4 1 

6 9 i 

1 

• 

5 6 5 0 

19  6 

.3634 

1 

0 5 2 

S 3 a 

1 

• 

5 6 7 5 

1 9 «» 

.6467 

1 

0 6 4 

2 9 4 

1 

• 

9 O O 

2 0 0 

.9166 

1 

0 7 5 

7 6 0 

1 

t 

5 9 ; 5 

2 0 2 

.19  3 6 

1 

O O 7 

3 3 6 

1 

« 

5 9 5 O 

2 0 3 

,477  3 

i* 

0 9 9 

0 2 7 

1 

• 

5 9 7 5 

2 0.4 

.7676 

1 

I 1 O 

6 2 9 

1 

• 

60  0 0 

2 0 6 

,0652 

1 

12  2 

7 4 5 

1 

• 

6 0 2 5 

2 0 7 

.3695 

1 

13  4 

7 7 5 

1 . 
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Table  3 (Continued) 

(d)  > 1.0200^^^3.1250 


& 

«4 

y* 

1 .*>075 

209.9966 

1 15  9 .16  4- 

1 .6100 

2 1 1 .3240 

117  1 .565 

1 .6125 

2 12  .6562 

1 164  .064 

1 .6150 

2 13.9954 

1196  . 66  3 

1 .6175 

2 15  .3417 

12  0 9 .423 

1 .6200 

2 16  .695  1 

1 2 2 2 .264 

1 .6225 

2 16  .0557 

12  3 5 .266 

1 .6250 

2 19  .4234 

1 2 4 6 .376 

1 . 6 2 7 *3 

220 .7962 

1 2 6 1 .609 

1 .6300 

222 .1604 

1 2 7 4 .967 

1 .6325 

2 2 3 .5697 

1 2 6 6 .452 

1 .6350 

224 .9664 

1 3 0 2 .066 

1 .6375 

220 .3703 

13  15  .606 

1 . 6 4*  O O 

227  .7616 

1 3 2 S?  .660 

1 . to  ^ .rf  5 

229 .2003 

1343  663 

1 .6450 

2 3 0 .6264 

1357  .619 

1 .6475 

2 3 2 .0599 

1 3 7 2 .066 

1 .6500 

2 3 3 .5008 

1 3 6 6 ,49  1 

1 ,6525 

234  .9493 

1 4 0 1 .030 

1 .655  0 

2 3 0 .4052 

14  15  .705 

1 .6575 

2 3 7.6  666 

1 4 3 0 .5  19 

1 .6600 

239  .3399 

1 4 4 5 .^71 

1 .6625 

2 4 0 .6  166 

1 4 6 0 .563 

1 .6650 

2 4 2 .3049 

1 4 7 5 .7  96 

1 .6675 

2 4 ,3  .7990 

14  9 1 .17  2 

1 .6700 

2 4 5 . 3 C O 7 

1 S O 6 .691 

1 .6725 

2 4 6 .8  1 «.>  2 

15  2 2 .35  5 

1 .6750 

2 4 6 .327  4 

1 5 3 6 .16  5 

1 .67  75 

2 4 9 .6525 

1 55  4 . 1 2 2 

1 .6600 

2 5 1 .3654 

1 5 7 0 .227 

1 .6625 

2 5 2 , V’  V 6 1 

• 5 6 «5  .40  1 

1 .6650 

234  ,4747 

16  0 2 .66  7 

1 .6675 

2 5 6 .031  3 

16  19  .444 

1 . 6 S>  O O 

2 5 7 .5956 

16  3 6 . 15  4 

1 , C 9 25 

2 5 9 ,16  6 3 

16  5 3 .0  19 

1 .0^50 

2 6 0 .7466 

1 G 7 O .030 

1 .6975 

2 6 2 .3373 

16  6 7 .2  16 

1 .70  00 

2 6 3 .9340 

1704 .551 

1 .7025 

2 6 5 .5367 

1 7 2 2 .046 

1 .7050 

2 *■»  7 .15  16 

1 7 3 0 .70  1 

1 .7075 

2 6 6 .7727 

1757  .516 

1 .7100 

2 7 0 ,4020 

1 7 7 5 .499 

1 .7125 

2 ^2  ,0395 

1 7 9 3 . G 4 4 

1 .7130 

2 7 3 .665  3 

1611 .055 

1 .7175 

2 7 5 ,3394 

6 3 0 .4  34 

1 ,7200 

2 7 7 , C O 1 9 

1 6 4 9 .06  1 

1 ,7225 

2 7 6 , 6 7 2 T 

1667  .697 

1 ,7230 

2 0 0 .3319 

1 6 6 6 . 8 6 G 

1 ,72  75 

2 H 2 .0396 

19  0 6 . C»  4 6 
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JiaSi 


e 

.7300 
1 .73^5 
■»  .7  330 
1 . 7 3 T S 
1 .7^00 
1 .74  35 
1 ,7450 
1 .7475 
1 .7500 
1 .7535 
1 .755  0 
*»  .75  75 
■»  .7600 
1 .7635 
1 .7650 
1 . / 6 7 3 
1 .7700 
■«  .7735 
8 ,7750 
1 .7775 
1 . 7 6 00 
1 .76  35 
1 .7650 
1 .7675 
1 .7500 
1 .7935 
1 .7950 
1 .7975 
1 .6000 
1 , ao  3 5 
1 .6050 
1 .6075 
1 .6100 
1 .6135 
1 .6150 
1 .6175 
1 .6300 
1 .6335 
1 .63  50 
1 .6375 
1 .6300 
1 .633  5 
1 . 6350 
1 .6373 
1 . r*  4 OC 
1 .6435 
1 .6450 
1 .6473 
1 .65  00 
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? 'CctttJlaued) 

(d)  - 1.0200  ^ g.?  3.1250 


26-3 

.73  57 

3 6 5 

.44  03 

3 6 7 

.15  3 5 

3 6 6 

,6753 

3 9 0 

6 0 5 6 

39  3 

3 4 4 6 

3 9 ^4 

0 9 3 3 

3 9 5 

.6486 

3 9 7 

.6137 

3 9 9 

.3676 

3 0 1 

.17  0 3 

3 0 3 

. 96  1 8 

3 0 4 

.7633 

3 0 6 

.3715 

3 0 6 

.3697 

3 10 

.^169 

3 13  .053  1 
3 13  .6964 
3 13  .7537 
3 17  .6163 
3 19  .4666 
3 3 1 .3705 
3 3 3 .36  15 
3 3 3 .16  16 
3 2 7 .0713 
336  .9903 
3 3 0 ,9  16  4 
333 .6560 
33A .6031 
336  . 7595 
336  .7  356 
340 .701 1 
343 .6663 


3 4 4 

.6609 

3 4 G 

.6653 

3 4 8 

.6993 

3 5 0 

.7330 

3 5 3 

,7565 

3 3 4 

.7990 

3 5 6 

.8539 

2 5 6 

.9159 

3 6 0 

.9666 

3 6 3 

.0716 

3 6 5 

.16  4 3 

3 6 7 

.267  1 

0 6 9 

.3799 

3 7 1 

.5026 

3 7 3 

.6356 

3 7 5 

.7  790 

3^6 

Xi 


19  3 5 

.36  1 

19  4 4 

.691 

19  6 4 

.3  76 

1 96  4 

.443 

2 00  4 

.4  66 

2034 

.713 

3 0 4 5 

.12  1 

20  65 

.713 

2 0 6 6 

.491 

2 10  7 

. 4SS 

2 13  6 

.60  7 

2 14  9 

.349 

2 17  1 

.4  63 

2 19  3 

.206 

2 3 15 

. 1 26 

3 3 3 7 

.24  4 

3 359 

. SS7 

2 36  3 

.06  9 

2 30  4 

.763 

3 33  7 

. 6 96 

3 350 

.613 

3 3 7 4 

. 1 36 

3397  .665 
3 4 3 1 .403 

2 4 4 5 , 350 

3 4 69  .509 
3 4 9 3 .66  0 
2 5 16  .467 
254  3 .3  70 

2 5 66  .391 

3 39  3 .533 
2 6 16  ,994 

2 64  4 .6  79 
3670  . 509 
369  6 .7  35 

3 7 3 .9  ,090 
3749  .664 
2 7 7 6 .510 

2 6 0 3 .570 

3 6 3 0 .666 
3 6 5 6 . 3 *,  6 
3 6 6 6 . 16  9 
2 9 14  .16  0 
294  3 .4  34 

2 9 7 0 .933 

3 9 9 9 .677 
3 0 3 6 ,669 
3 0 5 7 .9  1 1 
3 0 6 7 .405 


Table  3 (Continued) 

(d)  - 1.0200  < 3.1250 


1 

* 

t 

y» 

^ .0525 

3 7 7 

.9324 

3 117 

.15  2 

1 .0550 

3 6 0 

.0960 

3 14  7 

.156 

1 . O 5 T 5 

3 6 2 

.2696 

3 17  7 

.416 

1 .0600 

3 6 4 

.4540 

3 2 0 7 

.936 

1 .0625 

3 6 6 

.6465 

3 2 3 6 

.717 

^ .065  0 

3 6 6 

.6534 

3 2 6 9 

.761 

1 . 66T  5 

3 9 1 

.0667 

3 30  1 

.071 

1 .0700 

3 9 3 

.2945 

3 3 3 2 

.64  7 

1 .0/25 

3 9-5 

.5307 

3 3 6 4 

.493 

1 .0750 

3 9 7 

.7775 

3 3 9 6 

.610 

1 .0775 

4 0 0 

.0349 

3 4 2 9 

. O O O 

1 .06  00 

4 0 2 

.3029 

3 4 6 1 

.66  6 

1 .0025 

4 0 4 

.5615 

3 4 9 4 

.606 

1.00  5 0 

4 0 6 

.6706 

3 5 2 7 

.630 

1 .0075 

4 0 9 

.17  0 6 

3 5 6 1 

.333 

1 .0^00 

4 11 

4 6 16 

• 

3 5 9 5 

.12  0 

1 . O S 2 5 

4 13 

.6032 

3 6 2 9 

.19  2 

1 . O O 

4 16 

.1357 

3 6 6 3 

.35  1 

1 .0975 

4 16 

.4790 

369  6 

.201 

1 .9000 

4 2 0 

.6332 

3 7 3 3 

.14  2 

1 .9025 

4 2 3 

.1964 

3 7 6 6 

.377 

1 .9050 

4 25 

.5746 

3 6 0 3 

.906 

1 .9075 

4 2 7 

.9616 

3 6 3 9 

.736 

1 .9100 

4 3 0 

.3601 

3 6 7 5 

.666 

1 .9125 

4 3 2 

.7696 

3 9 12 

.30  0 

1 .9150 

4 35 

.19  0 1 

3 9 4 9 

,036 

1 .9175 

4 3 7 

.6219 

3 96  6 

.063 

1 .9200 

4 4 0 

.0649 

4 0 2 3 

.4  37 

1 ,9225 

4 4 2 

,5192 

4 0 6 1 

.10  2 

1 .9250 

4 4 4 

.9646 

4 09  9 

.062 

1 .9275 

4 4 7 

.4618 

4 13  7 

.377 

1 .9300 

4 4 9 

,9501 

4 17  5 

.991 

1 .9325 

4 5 2 

.4499 

4 2 14 

.926 

1 .9350 

4 5 4 

.9612 

4 25  4 

.164 

1 .9375 

4 5 7 

.4640 

4 2 9 3 

.76  7 

1 9 4 0 0 

4 6 0 

,0163 

4 3 3 3 

.677 

1 .94  25 

4 6 2 

.564  3 

4 3 7 3 

.916 

1 .9450 

4 6 3 

.12  19 

4 4 14 

.491 

1 .9475 

4 6 7 

.6911 

4 4 5 5 

.399 

1 .9  500 

4 7 0 

.272  1 

4 4 9 6 

.645 

1 .95  25 

4 7 2 

.6649 

4 » j a 

1 ,9550 

4 7 5 

.4694 

4 56  0 

.15  7 

1 ,9575 

4 7 6 

.0656 

4 6 2 2 

.426 

1 ,9600 

4 6 0 

,7141 

4 6 6 5 

.047 

1 ,962? 

4 6 3 

.3543 

4 7 0 6 

.014 

1 , 9650 

4 6 6 

.0065 

4 7 5 1 

.334 

1 ,9675 

4 6 6 

.6707 

4 7 9 5 

.009 

1,9700 

49  1 

,3  469 

4 6 3 9 

.040 

1 ,9725 

4 9 4 

.0353 

4 6 6 3 

.431 
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Table  3 (Continued) 


(d)  - 1.0200^  3.1250 


e 

6 

« 

Vs 

1 

,9750 

4 9 6 

.7357 

.4928 

* 

, 7 • 

<•  « a 

, 4»  4 # 8 

1 

.9800 

5 0 2 

.1  7 3 3 

5 0 18 

1 

.9825 

5 0 4 

.9104 

5 0 6 4 

1 

.9850 

5 0 7 

.6599 

5 110 

1 

.9875 

5 10 

.4217 

5 15  7 

1 

.9900 

5 13 

.19  5 9 

5 2 0 4 

1 

.9925 

5 1 5 

.9825 

5 2 5 1 

1 

.9950 

5 18 

.7616 

5 2 9 9 

1 

.9975 

5 2 1 

.5932 

5 3 4 7 

. O O O O 

5 2 4 

.4  17  4 

5 3 9 6 

2 

.0025 

5 2 7 

.2542 

5 4 4 5 

2 

.0050 

5 3 0 

.10  3 7 

5 4 9 4 

2 

.0075 

5 3 2 

.9658 

5 5 4 4 

2 

. O 1 O O 

5 3 5 

.8407 

to  5 9 4 

2 

.0125 

5 3 8 

.7263 

5 6 4 4 

2 

*0150 

5 4 1 

.6288 

5 6 9 5 

2 

.0175 

5 4 4 

.542  1 

5 7 4 6 

2 

,0200 

5 4 7 

.4664 

5 7 9 8 

2 

.0225 

6 5 0 

.4076 

5 8 5 0 

2 

.0250 

5 5 3 

.3598 

5 9 0 3 

2 

.0275 

5 5 6 

.3250 

5 9 5 6 

2 

.0300 

5 5 9 

.3033 

6 0 0 9 

2 

.0325 

5 6 2 

,2948 

6 0 6 3 

2 

.0350 

5 6 5 

.2994 

6 117 

2 

,0375 

5 6 6 

.3173 

6 17  2 

2 

.0400 

5 7 1 

.3484 

6 2 2 7 

2 

.0425 

5 7 4 

.3928 

6 2 8 3 

2 

.0450 

5 7 7 

,4506 

6 3 3 9 

2 

.0475 

5 S O 

.5218 

6 3 9 5 

2 

.0500 

5 8 3 

,6064 

6 4 5 2 

2 

.0525 

5 « to 

. y o 4 to 

©509 

2 

.0550 

5 8 o 

,6162 

6 5 6 7 

2 

.0575 

5 9 2 

.9414 

6 6 2 5 

2 

.0600 

5 9 6 

.0803 

0 6 6 4 

2 

.0625 

5 9 9 

.2326 

6 7 4 3 

2 

.0650 

6 0 2 

.3990 

6 8 0 3 

*:» 

.0675 

6 0 5 

.5790 

0 8 6 3 

2 

^0700 

6 0 8 

. 7 7 V 8 

6 9x3 

2 

.0725 

6 11 

.9805 

0 9 8 4 

2 

.0  750 

6 1 5 

.2020 

7 0 4 6 

2 

.0  775 

6 18 

.4  3 7 5 

7 10  8 

;? 

,0800 

6 2 1 

.6870 

7 : / O 

2 

, O » 2 5 

6 2 4 

9 5 0 8 

7 2 3 3 

. 2 i? 

7 2 9 1 

«> 

, o a y 9 

'■«  t 

, S 1 9 9 

•730  1 

2 

.0900 

6 3 4 

.8259 

7 4 2 5 

2 

.092 

6 3 8 

.14  6 0 

7 4 0 0 

2 

.095  O 

6 4 1 

.4804 

7 5 6 
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1 a 

mf 

T a T 
G A 1 
G G G 
A 7 O 
yy  o 
8 10 
^ "S  A 
G G -2 

2 0 0 
10  8 
A ^ ^ 

1 1 O 

2 0 9 
T O 9 
6 1 C3 
9 2 9 

6 S 3 
T 9 1 

3 A S 

3 19 
T 1 5 
5 3 6 

7 8 5 

4 6 5 

5 7 9 

1 30 
12  1 
5 5 5 

4 3 5 
7 6 *♦ 

5 4 6 

7 8 2 
4 7 0 

6 3 4 

2 5 6 

3 4 5 
9 0 5 
9 3 9 

4 5 2 
AAA 
9 2 1 

8 8 5 
3 39 
2 8 8 

7 3 3 
6 7 9 
12  9 


Table  3 (Continued) 

(d)  - 1.0200  4 3.1250 


1 

Xs 

S?  . O <9  7 5 

6 4 4 

6 2 9 2 

7 6 2 2 .067 

5*  . 1 O O O 

6 4 6, 

,19  2 3 

7 6 6 6 .555 

2 . 1025 

6 5 1. 

,5696 

7755.537 

2 . 10  5 0 

6 5 4 

.9616 

7 6 2 3 .037 

2 . 10  7 5 

6 5 6 , 

.3663 

7 6 9 1 ,058 

2 . 1 1 O O 

6 6 1 

.7693 

7 9 5 9 .603 

2.1125 

6 5 

.2249 

6 0 2 6 .676 

2 .1  15  0 

6 6 6 

.6752 

6 0 9 8 .282 

2.1175 

6 7 2 

.14  0 2 

6 1 ‘.6  ,422 

2 . 12  0 0 

6 7 5 

. 6 2 t'  O 

6 2 3 9 . 1 O 1 

2 .12  2 5 

6 7 9 

.114  5 

6 3 10  ,322 

2 .12  5 0 

6 6 2 

.6239 

6 3 6 2 .069 

2 . 12  7 5 

6 6 6 

.1-461 

6 4 5 4 .406 

2 , 13  0 0 

66  9 

.6673 

6527  .276 

2 .1325 

6 9 3 

.2415 

6600  .703 

2 . 1350 

6 9 6 

6 1 ' > 7 

• 

6674  .690 

2 . 13  7 5 

7 0 0 

.3950 

6 7 4 9 .24  1 

2 . 1-400 

7 0 3 

9 9 4 3 

• 

6624  .361 

2 . 14  2 5 

7 0 7 

.609  1 

6 9 O O-  . O 5 2 

2 . 14  5 0 

7 11 

.2369 

6 9 7 6 .3  19 

2 . 14  7 5 

7 I 4 

.664  1 

9 0 5 3 . 16  5 

2 . 1500 

7 16 

.5445 

9 13  0 .594 

2 . 15  2 5 

7 2 2 

.2203 

9 2 0 6 .610 

2 . 15  5 0 

7 2 5 

.9116 

9267  .217 

2 .15  7 5 

7 2 9 

.6163 

9 3 6 6 .4  1 6 

2 . 1 6 O C 

7 3 3 

.3406 

9446 .219 

2 , 16  2 5 

7 3 7 

.076  4 

9 5 2 6 .62  1 

2 . 16  5 0 

7 4 0 

.6319 

9 6 0 7 .630 

2 . 16  7 5 

7 4 4 

.6010 

9 6 6 9 .249 

2 .17  0 0 

7 4 6 

.3659 

9 7 7 1 .463 

4 O e K 

o 6 5 4 . T 5 

2 , 1 V 2 => 

« A 

2 . 17  5 0 

7 5 6 

. O O *3  O 

9937  .610 

2 .17  7 5 

7 5 '4 

.6354 

10021 .91 

2.1600 

7 6 :■! 

.6636 

10106 .64 

2 .16  2 5 

7 6 7 

'V  4 7 9 

• 

10  19  2 . O 1. ) 

2 ,16  5 0 

7 7 1 

.4262 

1 O P 7 .3  . O 1 

2 ,16  7 5 

7 7 5 

.3245 

10364  .66 

2 . 19  0 0 

7 7 9 

.2370 

10  4 5 1 .95 

2 .19  2 5 

7 6 3 

.16  5 6 

1 O :■>  3 9 .90 

2 .19  5 0 

7 6 7 

.1105 

10628 .50 

2 .19  7 5 

7 9 1 

.0717 

10  7 17  .75 

2 .2000 

7 9 5 

.0492 

1 0 6 0 7 . S 9 

2 .2025 

7 9 9 

.043  1 

10696  .20 

2 .2050 

O 3 

. O 5 3 4 

10  9 6 9 .54 

2 , 2 O V J 

6 C?  7 

.060  il 

110  6 1 .49 

2 .2100 

6 1 1 

.12  3 6 

1117  4 .11 

2 . 2 1 5 

O 1 5 

. 1 6 3 6 

1 1267  .42 
• 

V .21  5 <5 

6 19 

,2602 

1 1 3 C 1 .42 

2 .2175 

6 2 3 

. 3 5 3 4 

1 14  5 0 .1  1 
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'3  (CaetlsiMd) 


(d)  1.0200^  3.1250 

e 

4 

y% 

2 

.2200 

6 2 7 

.4635 

1 

1 55  1 

.SO 

2 

.2225 

6 3 1 

.5903 

1 

16  4 7 

. 6 O 

S> 

.2250 

6 35 

.7340 

1 

17  4 4 

. ^ o 

.22  75 

8 3 9 

. 6946 

1 

16  4 1 

. 9 2 

•2 

.2300 

6 4 4 

.0722 

1 

19  4 0 

. 1 s 

2 

.2325 

6 4 6 

.2667 

1 

2 0 3 9 

. 1 o 

2 

.2350 

8 5 2 

.4764 

1 

2 13  6 

. V 6 

2 

.2375 

6 5 6 

.707  1 

1 

2 2 3 9 

. 1 9 

2 

.2400 

8 6 0 

.9530 

1 

2 3 4 0 

. 34 

2 

.2425 

6 6 5 

.2162 

1 

2 4 4 2 

. 2 2 

2 

.2450 

6 6 9 

.4966 

1 

2 5 4 4 

. a 5 

2 

.2475 

6 7 3 

.7943 

1 

2 6 4 6 

. 2 3 

2 

.2500 

8 7 6 

. 10  9 4 

1 

2 75  2 

. 3 ~f 

2 

.2525 

6 6 2 

.4420 

1 

2 65  7 

. 2 6 

2 

. 2550 

6 8 6 

. 7920 

1 

2 9 6 2 

. 9 1 

2 

.2575 

69  1 

.1596 

1 

3 0 69 

. - 'I 

2 

.2600 

6 9 5 

.5446 

1 

3 17  6 

. 5 3 

2 

.26  25 

6 9 9 

.9477 

1 

3 2 6 4 

. 5 1 

2 

. 2650 

9 0 4 

.3662 

1 

3 3 9 3 

. 2 6 

2 

.267  5 

9 0 6 

.6065 

1 

3 50  2 

. o ■» 

2 

,27  00 

9 13 

,2627 

1 

36  13 

. ’ » 

2 

.2725 

9 17 

,7366 

1 

3 7 2 4 

. 26 

2 

.2750 

9 2 2 

.2266 

1 

3636 

. 2 2 

2 

.2775 

9 2 6 

.7384 

1 

3 9 4 6 

. 9 6 

2 

.26  00 

9 3 1 

.2664 

1 

4 0 6 2 

. 5 2 

2 

.26  25 

9 3 5 

.6124 

1 

4 17  6 

. 9 O 

2 

.265  0 

9 4 0 

.3765 

1 

4 2 9 2 

. 1 o 

2 

.2675 

9 4 4 

.9569 

1 

4 4 0 6 

. 1 2 

2 

.2900 

9 4 9 

.5595 

1 

4 5 2 4 

9 9 

2 

.2925 

9 5 4 

.1764 

1 

4 6 4 2 

. 6 6 

2 

.2950 

9 5 6 

.6157 

1 

4 7 6 1 

. 2 3 

2 

.2975 

9 6 3 

,4714 

1 

4 66  0 

. S 2 

2 

.3000 

9 6 6 

.14  5 6 

1 

5 00  0 

. o e 

2 

.3025 

9 7 2 

.6383 

1 

5 12  1 

. 9 7 

2 

.3050 

9 7 7 

.5496 

1 

5 2 4 3 

. 9 3 

2 

3 0 7 5 

9 6 2 

.2795 

1 

5 3 66 

. 7 7 

2 

.3100 

9 6 7 

.0261 

•1 

5 4 9 0 

. ^ 9 

2 

.3125 

99  1 

.7955 

5 6 15 

. O 8 

2 

.3150 

9 9 6 

. 5 6 •*  7 

1 

5 7 4 0 

. 5 6 

2 

.3175 

1 O O 1 

.3  66 

1 

5 6 6 6 

. 9 3 

2 

.3200 

••006 

.210 

1 

5 9 9 4 

. 2 O 

2 

.3225 

1 O 1 1 

.053 

1 

6 12  2 

. 3 7 

2 

.3250 

10  15 

.915 

1 

6 2 5 1 

. 5 

10  2 0 

.7  96 

1 

6 3 3 1 

. ••  5 

2 

. 3 3 O C 

10  25 

.697 

1 

6 5 12 

. 36 

2 

. 3 rs  2 5 

10  3 0 

.616 

■> 

6 6 4 4 

. 2 O 

2 

.3350 

10  3 5 

.555 

1 

6 7 7 6 

. 9 7 

2 

.3375 

10  4 0 

.513 

1 

6 9 10 

. 6 7 

2 

.3400 

10  4 5 

.490 

1 

7 0 4 5 

. 3 2 
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Table  3 (Continued) 

(d)  - 1.0200^6^3.1250 


■eJ. 


e 

«4 

2 .3425 

10  5 0 .467 

2 .3459 

loss  .504 

2 ,3475 

10  6 0 .540 

2 .3500 

1065 .595 

2 . 3 5’  2 5 

1070 .670 

2 .3550 

10  7 5 .765 

2 .3575 

1060 .060 

2 .3600 

10  0 6 .0  15 

2 .3625 

1 O 9'  1 ,16  9 

2 .3650 

10  9 6 .344 

2 .3675 

1 1 O 1 .530 

2 .3700 

1 10  6 .753 

2 .3725 

1111  .907 

2 .3750 

1 1 17  .242 

2 .3775 

1.  1 2 2 .517 

2 .3000 

l'  1 2 7 .013 

2 .3025 

1 13  3 ,12  9 

2 .3050 

1 13  0 .465 

2 .3075 

1 1 4 3 .022 

2 ..3  9 00 

1 14  9 .19  9 

2 .3925 

1 1 S4  . 597 

2 .3950 

1 -60  .016 

2 .3975 

1 165.  455 

2 .4000 

1 1 7X5  .915 

2 .4025 

1 1 7 6 .3  96 

2 .4050 

116  1 .0  90 

2 .4075 

1 10  7 .421 

'n  ^ ^ O O 

1 19  2 ,963 

2 ! 4 1 25 

1 190  .530 

2 .4150 

12  0 4 .1  16 

2 *4175 

12  0 9 .724 

2 .4200 

1215  352 

2 ,4225 

1 2 2 1 .002 

2 .4  250 

1 2 2 6 .674 

2 .4275 

1 2 3 0 . O O 1 

2 .4300 

1 2 3 6 . O O 1 

2 .4325 

1 2 4 3 .0  1 7 

2 .4350 

1 2 4 9 .575 

2 i 4 3 7 5 

1 2 5 5 .354 

2 .4400 

12  6 1 .156 

2 .4425 

1266 .979 

2 .4450 

1272 .024 

2 .4475 

1 2 7 0 .69  1 

2 .4500 

1264 .579 

2 .4325 

1 2 9 0 .490 

2 .4550 

12  9 6 ,424 

2 .4573 

1 3 0 2 .379 

2 .4600 

1 3 0 6 .357 

2 .4625 

13  14  ,357 

361 

y» 


1 7 ■«  a o 

. 9 1 

17  3 17 

. 4 6 

1 7 4 5 4 

.96 

1 7 593 

. 4 3 

1 7 7 3 2 

. 6 6 

1 7 0 7 3 

. 29 

16  0 14 

.70 

16  15  7 

,09 

16  3 0 0 

. 4 7 

1 6 3 4 4 

.05 

16  5 9 0 

. 25 

1 6 7 3 6 

.65 

16  6 8 4 

. O 7 

19  0 3 2 

.52 

19  16  2 

. OO 

19  3 3 2 

. 5 1 

19  4 6 4 

.07 

1 O C 3 6 . 6 S 

1 9 T 9 O .35 
19945  . O T 

2 0 10  0 ,07 

2 0 2 5 7 .74 
2 0 4 15  .69 
2 0 574  .73 
2 0 7 3 4 .66 
2 0 0 9 6 . 1 O 
2 10  5 0 .44 
2 12  2 1 .90 
2 13  0 6 .47 
21552.10 
2 1 Y 1 Si#  . O i 
2 10  0 6 .99 
22056  . 1 1 
2 2 226  .39 
2 2 3 9 7 .63 
2 2 5 7 0 .44 
2 2 7 4 4 .22 
2 2 9 10  . 1 O 
2 3 0 9 5 .33 
2 3 2 7 2 .60 
2 3 4 5 1 . 2 = 

2 3 6 3 0 .99 
2 3 0 1 1 .96 
2 3 9 9 4 . I 6 

2 4 1 7 7 .50 
2 4 3 6 2 .25 
2 4 5 4 0 .16 
2 4 7 3 5 .32 
2 4 9 2 3 .75 
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Table  3 (Continued) 

(d)  - 1.0200^  3.1250 


*4 

y% 

9* 

, 4 S jO 

1 

3 2 0 

.372 

2 1 1 3 

, lA  ^ 

2 

. 4 S V 5 

1 

3 2 6 

.424 

2 5 3 0 4 

. ^ o 

2 

.4700 

1 

3 3 2 

. 4 CJ  1 

2 5 4 2 6 

. to  4 

2 

.4725 

1 

3 3 6 

.561 

2 5 6 2 0 

. 1 ® 

2 

.4750 

1 

3 4 4 

.624 

2 S 6 6 5 

. O 1 

2 

.4775 

1 

3 5 0 

.622 

2 6 0 8 1 

. 1 

2 

. 4 e O O 

1 

3 5 6 

.266 

2 6 2 7 6 

. 5 2 

2 

. 4 a 2 5 

1 

3 6 3 

.16  2 

2 6 4 7 7 

. 3 5 

2 

. 4 a 5 O 

1 

3 6 2 

.373 

2 6 6 7 7 

. 4 4 

2 

.4575 

1 

3 7 5 

.522 

2 6 6 7 6 

, ® 

2 

.4200 

1 

3 6 1 

.642 

2 7 0 6 1 

. 6 3 

2} 

.4225 

1 

3 6 6 

.12  2 

2 7 2 6 5 

. s 

2 

.4250 

1 

3 2 4 

.412 

2 7 4 2 1 

. 2 2 

2 

.4275 

1 

4 0 0 

.738 

2 7 6 2 6 

. O 6 

2 

.5000 

1 

4 O 7J 

.061 

S 79  OG 

. 2 7 

2 

.50  25 

1 

4 13 

.447 

2 6 115 

. 6 

2 

.5050 

1 

4 12 

.637 

2 6 3 2 6 

. « 3 

M. 

.5075 

1 

4 2 6 

2 5 0 

2 6 5 3 2 

. 2 3 

2 

.5100 

1 

4 3 2 

.667 

2 6 7 5 3 

. o ■> 

2 

.5125 

1 

4 3 2 

.14  7 

2 6 2 6 6 

. 2 O 

2 

.5150 

1 

4 4 5 

.631 

2 2 16  4 

. a 2 

2 

.5175 

1 

4 5 2 

. 1 32 

2 2 4 0 2 

. ® 

2 

.52  00 

1 

4 5 6 

.670 

2 2 6 2 2 

. 35 

2 

.52  25 

1 

4 6 5 

.2  26 

2 2643 

. 2 7 

•n 

.5250 

1 

4 7 1 

.605 

3 00  65 

. 65 

2 

.5275 

1 

4 7 6 

.402 

3 0 2 6 2 

. 5 O 

2 

.5300 

1 

4 6 5 

.036 

3 0 5 14 

. » I 

2 

.5325 

1 

4 2 1 

.666 

3 0 7 4 1 

. G O 

2 

.535  0 

1 

4 2 6 

.364 

3 0 2 6 2 

. O 7 

2 

.5375 

1 

5 05 

.064 

3 112  2 

. 6 4 

2 

.5400 

1 

5 11 

.762 

3 14  3 0 

. 9 2 

2 

.5425 

1 

5 18 

.538 

3 16  6 3 

. 7 O 

2 

.5450 

1 

5 25 

. 3 

3 16  2 6 

O 1 

2 

.5475 

1 

5 3 2 

. 1 02 

3 2 13  3 

. »5 

2 

.5500 

1 

5 3 6 

.232 

3 2 3 7 1 

. 2 2 

2 

.5525 

1 

5 4 5 

.772 

3 2 6 •»  O 

. ■>  ^ 

2 

.5550 

1 

5 5 2 

,652 

3 2 0 5 0 

. <>  ■> 

2 

.5575 

1 

5 5 2 

.542 

3 3 0 2 2 

. ® 5 

2 

.5600 

1 

5 6 6 

,470 

3 3 3 3 6 

. 2 6 

2 

,5625 

1 

5 7 3 

.417 

3 3 5 6 1 

. ^ 5 

2 

.5650 

1 

3 6 0 

.362 

3 3 8 2 6 

, 2 3 

2 

.5675 

1 

5 6 7 

.3  66 

3 4 0 7 6 

. S 1 

2 

.5700 

1 

5 2 4 

.408 

3 4 3 2 6 

. 6 O 

2 

,5  7 2*=- 

1 

tool 

.436 

3 4 5 7 6 

. 2 O 

2 

,5750 

1 

6 0 8 

.522 

3 4 6 3 1 

. -4  3 

2 

.5775 

1 

6 15 

,627 

3 5 0 6 6 

. 2 2 

2 

,5600 

4 

6 2 2 

. 7 5 C 

3 5 3 4 2 

. 6 O 

2 

.5625 

1 

6 2 2 

.322 

3 5 6 0 0 

. 9 6 

2 

,5650 

1 

6 3 7 

.074 

3 5 6 6 0 

. 7^  9 
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Table  3 (Continued) 

(d)  - 1.0200^  44  3.1250 


e 

6 

4 

Vs 

. O T 5 

1 

6 3 3 

.273 

3 6 12  2 

. i?  8 

» > 

. ^r>  9 O O 

1 

6 5 1 

.501 

3 r 3 6 5 

. 6 

. *3  9 2 ii 

1 

6 5 n 

.752 

3 6 6 5 O 

. 3 2 

7 

. ^3  9 D O 

1 

6 6 6 

.030 

3 6 9 16 

. s 9 

7 

. 9 7 5 

1 

6 7 3 

.333 

3 7 16  5 

. 1 e 

2 

.6000 

1 

6 6 0 

.663 

3 7 3 5 5 

.16 

. 6 O 2 S 

1 

6 6 6 

. O • 9 

3 7 7 2 6 

6 7 

2 

. 6 O ia  O 

1 

6 9 5 

.301 

3 8 0 0 0 

. 3 3 

2 

.6075 

1 

7 0 2 

.809 

3 8 2 7 5 

. 5 3 

2 

.6100 

1 

V 1 O 

.233 

3 8 5 5 2 

. 5 O 

2 

.6125 

1 

7 17 

.703 

3 8 8 3 1 

. 2 2 

2 

.6150 

1 

7 2 5 

.19  2 

3 9 1 1 1 

, 7 2 

2 

.6175 

1 

7 3 2 

.705 

3 9 3 9 3 

. O 1 

2 

.6200 

1 

7 3 0 

.235 

3 9 6 7 0 

. O 9 

2 

.6225 

1 

7 3 7 

.812 

3 9 9 6 3 

. 9 8 

2. 

,6250 

1 

7 5 5 

3 0 6 

3 0 2 5 1 

. 6 6 

2 

.6275 

1 

7 6 3 

.026 

3 0 5 3 1 

. 2 1 

2 

.6300 

1 

7 7 0 

.673 

3 0 8 3 2 

. 5 7 

2 

.6325 

1 

7 7 8 

.33a 

1 1 2 5 

. ’ 8 

2 

.6350 

1 

7 8 6 

.039 

3 13  2 0 

. 8 3 

2 

.6375 

1 

7 9 3 

. 

3 17  17 

. 7 7 

2 

. 6 a oo 

1 

8 0 1 

.532 

3 2 0 13 

. S 7 

2 

.6425 

1 

8 0 9 

.315 

3 2 3 17 

. 2 6 

2 

.6350 

1 

8 17 

. 1 25 

3 2 6 19 

. 8 % 

2 

.6375 

1 

8 2 3 

.96  2 

3 2 9 2 3 

. 3 3 

2 

.65  00 

1 

8 3 2 

.827 

3 3 2 3 0 

. 7 3 

2 

.6525 

1 

8 3 0 

.719 

3 3 5 3 9 

. O 7 

2 

.6550 

1 

8 3 8 

.639 

3 3 8 3 9 

. 3 3 

2 

.6575 

1 

8 5 6 

.5  86 

3 3 16  1 

. 5 6 

2 

.6600 

1 

8 6 3 

.561 

3 3 3 7 5 

. 7 3 

3S  « <S 

« T 5 

^ 6 3 

3 3 7 9 1 

. 8 6 

2 

.6650 

1 

8 8 0 

5 95 

3 5 110 

. o o 

2 

.6675 

1 

a e 8 

.653 

3 5 3 3 0 

. 1 2 

2 

.6  700 

1 

8 9 6 

.730 

3 5 7 5 2 

. 2 3 

2 

.6725 

1 

9 0 3 

.8  55 

3 6 0 7 6 

. 3 6 

2 

.6750 

1 

9 12 

.998 

3 6 3 0 2 

. ^ 1 

2 

.6775 

t 

9 2 1 

.16  9 

3 6 7 3 0 

. 6 9 

2 

.6600 

1 

9 2 9 

.368 

3 7 0 6 0 

. 9 1 

2 

. 6 S 2 S 

0-5  7 

.596 

3 7 3 9 3 

. 1 9 

.6650 

1 

9 3 5 

.053 

3 7 7 2 7 

. 5 4 

2 

.6875* 

1 

9 5 3 

.13  8 

3 6 0 6 3 

.96 

2 

.6900 

1 

9 6 2 

.351 

3 M 3 O 2 

. 3 6 

2 

.6925 

1 

9 7 0 

.793 

3 6 7 3 3 

. O 9 

«u 

.6950 

1 

9 7 9 

,16  3 

3 9 0 8 5 

. 5 1 

2 

.697" 

1 

9 6 7 

.563 

3 9 3 3 0 

. 6 5 

2 

.7000 

1 

9 9 5 

.993 

9.7  7 7 

. 8 3 

2 

.7025 

2 0 0 3 

_ 3 5 o 

■;i  O 1 2 6 

. 7 5 

2 

.7050 

2 0 12 

.937 

5 0 3 7 6 

. O 3 

2 

.7075 

2 0 2 1 

.353 

5 0 6 3 1 

. 3 7 
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Table  3 (Continued) 

(d)  - 1.0200  < 3.1250 


e 

*4 

1 

Xf 

2 . T 1 O O 

2 0 2 9, 

,996 

51  18  7 , 

. 1 0 

2 .7125 

2 0 3 6. 

,572 

5 1544 

, ® 1 

2 .7150 

2 0 4 7, 

. I 76 

5 19  0 4 

.93 

2 .7175 

2 0 55 

.6  09 

5 2 2 6 7 

. 1 6 

2 .7200 

2 0 6 4 

.471 

5 2 6 3 1 

. 6 1 

2 .7225 

20  7 3 

.164 

5 2 9 S 6 

. 3 1 

2 .7250 

2 0 6 1 

.6  65 

5 3 3 6 7 

.25 

2 .7275 

2 0 9 0 

.637 

5 3 7 3 6 

. -»5 

2 .7  300 

2 0 9 9 

.416 

5 4 111 

. 9 3 

2 .7325 

2 10  6 

.230 

5 4 4 6 7 

.69 

2 .7350 

2 117 

.071 

5 4 6 6 5 

. 7 4 

2 .7375 

2 1 25 

.942 

55246 

. 1 1 

2 . 7 a OO 

2 1 34 

.844 

5 5 6 2 6 

,60 

2 .7^25 

2 14  3 

.775 

5 6 0 13 

. 6 2 

2 .7^50 

2 15  2 

.7  37 

5 6 4 0 1 

. 1 6 

2 .7475 

2 16  1 

.730 

5 6 7 9 0 

. 9 1 

2 . 7500 

2 17  0 

. 752 

5 7 16  3 

.00 

2 .7525 

2 17  9 

.6  06 

5 7 5 7 7 

. 

2 . 7550 

2 16  6 

.669 

5 7 9 7 4 

. 35 

2 .7575 

2 19  6 

.004 

5 6 3 7 3 

. 6 3 

2 . 7«00 

2 2 0 7 

.14  9 

5 6 7 7 5 

. 33 

2 .7625 

2 2 *1  6 

,3  25 

5 9 17  9 

. -*6 

2 , 7650 

2 2 2 5 

.532 

59566 

.04 

2 . 7675 

2 2 3 4 

.770 

5999  5 

. 0 7 

2 .7700 

2 2 4 4 

.039 

6 0 4 0 6 

. 5 8 

2 .7725 

2 2 5 3 

,339 

6 08  20 

. 5 T 

2 . 7750 

2 2 6 2 

.6  7 1 

6 12  3V 

.05 

2 . V 7 7 5 

2 2 7 2 

.033 

6 1 C5  6 

.05 

2 .7600 

2 2 6 1 

.4  27 

6 2 0 7 7 

. 5 7 

2 .7625 

2 2 9 0 

.853 

6 2 5 0 1 

. 6 2 

7 .7550 

2 3 0 0 

. 3 1 u 

6 2 9 2 0 

. 2 2 

a .767  5 

2 309 

. 796 

6 3 357 

. 39 

2 .7900 

2 3 19 

,319 

6 3 7 6 9 

. 1 3 

2 .7925 

2 3 2 6 

.671 

6 4 2 2 3 

. -»6 

2 .7950 

2 3 3 6 

.455 

6 4 6 6 0 

. 3 9 

2 7 97  5 

2 3 4 6 

.070 

6 5 0 9 9 

. 9 3 

2 .6000 

2 3 5 7 

.718 

6 5 5 4 2 

. 1 1 

2 .6025 

2 3 6 7 

.396 

65  96  6 

.92 

2 . 60  50 

2 3 7 7 

.11c 

6 6 4 3 4 

. •*  0 

2 .60  75 

2 3 6 6 

.655 

6 6 6 8 4 

.54 

2.61 00 

2 3 9 6 

.632 

6 7 3 3 7 

. 3*^ 

» .6125 

2 4 0 6 

.441 

6 7 7 9 2 

.66 

# .6180 

2 4 16 

.262 

6 6 25  1 

. 1 1 

2 .6175 

2 4 2 6 

. 1 56 

6 6 7 1 2 

. 0 7 

2 .6200 

2 4 3 6 

.063 

6 9 17  5 

. 7 7 

2 . 0225 

2 4 4 6 

,003 

6 9 6 4 2 

. 2 1 

2.6250 

2 4 5 5 

.975 

7 0 111 

. 4 3 

2 . 62  7 5 

2 4 6 5 

.961 

7 0 5 8 3 

. 2 

2 .6300 

2 4 7 6 

.019 

7 10  5 6 

. 2 1 
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Table  3 (Continued) 

(d)  - 1.0200^  3*1250 

6 *4 


IP 

■«  e,6 

.09  » 

■7  ■*■3  3 >3 

f 

•3 

. 8 3 S O 

2-436 

.19  5 

7 2 0 16 

. 2 

2 

. 3 3 T S 

2 5 0 6 

.333 

7 2 4 9 9 

. 4 9 

2 

. 3 *1  O O 

2 5 16 

.504 

7 2 9 8 5 

. <5  1 

2 

.3-425 

2 5 2 6 

.708 

7 3 4 7 4 

. 5 8 

2 

.3-450 

2 5 3 6 

.946 

7 3 9 6 6 

. 4 4 

2 

.8-475 

2 5 4 7 

.218 

7 4 4 6 1 

. 2 O 

2 

.8500 

2 5 5 7 

.523 

7 4 9 3 8 

. 8 6 

2 

.8525 

2 5 6 7 

.862 

7 5 4 5 9 

. ^ 5 

2 

.3550 

2 5 7 8 

.235 

7 5 9 6 2 

.9  9 

2 

.3575 

2 5 8 8 

.641 

7 6 4 6 9 

. 4 7 

2 

.8600 

2 5 9 9 

.082 

7 6 9 7 a 

. 9 3 

2 

.8625 

2 6 0 9 

.357 

7 7 4 9 1 

. 3 6 

2 

.865  0 

2 6 2 0 

.065 

7 8 0 0 6 

. a o 

2 

.3675 

2 6 3 0 

.608 

7 8 5 2 5 

. 2 6 

2 

.8700 

2 6 4 1 

. 1 86 

7 9 0 4 6 

.74 

2 

.8725 

2 6 5 1 

.7  9® 

7 9 5 7 1 

. 2 7 

2 

.8750 

2 6 6 2 

.444 

8 0 0 9 8 

. 6 S 

2 

.8775 

2 6 7 3 

.12  5 

6 0 6 29 

. * 2 

2 

.83  00 

2 66  3 

.640 

8 116  3 

. 2 8 

2 

.0825 

2 69  4 

.590 

8 1 7 00 

. 1 4 

2 

.8850 

2 7 0 5 

.375 

8 2 2 4 0 

. ■>  3 

2 

.8875 

2 7 16 

. 1 95 

8 2 7 8 3 

. 2 5 

2 

.8900 

2 7 2 7 

.050 

6 3 3 2 9 

. 5 2 

2 

.8925 

2 7 3 7 

.940 

8 3 8 7 6 

.97 

2 

.8950 

2 7 4 6 

.865 

8 4 4 3 1 

. 60 

2 

.3975 

2 7 5 9 

.6  26 

8 4 987 

. 3 

2 

.9000 

2 7 7 0 

.821 

6 5 346 

. 4 7 

2 

. 9 0 2 5 

2 7 8 1 

.852 

6 6 10  6 

. s 

ea 

^ cs 

2 7 9 2 

9 19 

• 

6 6674 

. 2 6 

2 

.9075 

2 8 0 4 

.021 

8 7 2 4 3 

.08 

2 

.9100 

2 8 13 

.15  9 

8 7 6 13 

. ”•  6 

2 

.9125 

2 8 2 6 

.333 

6 6 390 

. S 2 

2 

.9150 

2 8 3 7 

.542 

8 8 9 6 9 

. 2 1 

2 

.9175 

2 0 4 6 

.786 

6955  1 

. 2 3 

2 

.9200 

2 8 5 0 

.069 

9 0 13  6 

. S 9 

2 

,9225 

2 8 7 1 

.387 

9 0 7 2 5 

. 3 1 

2 

.9250 

2 6 8 2 

.741 

9 13  17 

. 4 2 

2 

.9275 

2 8 9 4 

.13  1 

9 19  12 

. 9 2 

2 

.9300 

2 9 0 3 

.557 

9 2 5 1 1 

. 6 4 

2 

.9325 

2 9 17 

.020 

9 3 114 

. ■»  3 

2 

.9350 

:l9  2 O 

.519 

9 3 7 19 

. 9 7 

2 

. 9 7 5 

2 9 4 0 

.056 

9 4 3 2 9 

. 2 3 

2 

.9-40'^ 

2 9 5 1 

.628 

9 4 9 4 1 

. 9 7 

2 

. 9 *4  2 5 

2 9 6 3 

.238 

9 555  8 

. 2 O 

2 

. 9 5 O 

2 9 7 4 

.834 

9 6 17  7 

. 95 

2 

.9-475 

2 9 8 6 

,568 

9 6 8 0 1 

. 2 3 

2 

.9500 

2 3 9 f J 

.209 

9 7 4 2 8 

. O 6 

2 

.9525 

30  1 O 

.046 

9 8 0 5 6 

. -4  6 
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Table  'i  (Continue*!) 

(d)  - 1.0200^  3.1250 


e it 


2 

.9550 

3 0 2 1 

.641 

2 

.9575 

3 0 3 3 

.674 

2 

.9600 

3 0 4 3 

.543 

2 

.9625 

3 0 5 7 

.451 

? 

.9050 

3 0 6 9 

.395 

2 

.9675 

3 0 6 1 

.376 

2 

.9700 

3 0 9 3 

.396 

2 

.9725 

3 10  5 

.457 

2 

.9750 

3 1.17 

.553 

2 

.9775 

3 12  9 

.687 

? 

.96  00 

3 14  1 

.859 

2 

.9625 

3 15  4 

.070 

2 

.9650 

3 16  6 

.319 

2 

.9675 

3 17  6 

.606 

2 

.9900 

3 19  0 

.932 

2 

.9925 

3 2 0 3 

.297 

2 

.9950 

3 2 15 

.700 

2 

.9975 

3 2 2 6 

.14  2 

3 

. O O O O 

3 2 4 0 

.623 

3 

.0025 

3 2 5 3 

.14  3 

3 

.0050 

3 2 6 5 

.701 

3 

.0075 

3 2 7 6 

.299 

3 

. O 1 O O 

3 2 9 0 

.937 

3 

.0125 

3 3 0 3 

3 

.0150 

3 3 16 

.329 

3 

.0175 

3 3 2 9 

.0  85 

3 

.0200 

3 3 4 1 

.660 

3 

. 2 2 5 

3 3 5 4 

.715 

3 

.0250 

3 3 6 7 

.5  69 

3 

.0275 

3 3 6 0 

.504 

3 

.0  300 

3 3 9 3 

.4  56 

3 

.0325 

3 4 0 6 

.453 

3 

.0350 

3 4 19 

.4  66 

3 

.0375 

3 4 3 2 

.562 

3 

.0400 

3 4 4 5 

. 6 7-6 

3 

.0425 

3 4 5 6 

.634 

3 

.0450 

3 4 7 2 

.030 

3 

.0475 

3 4 8 5 

.267 

3 

.0500 

3 4 6 

.544 

3 

.0525 

3 5 i 1 

.663 

3 

.0550 

3 5 2 5 

.222 

3 

.0575 

3 5 3 8 

.623 

3 

.0600 

15  5 2 

^064 

3 

.0625 

3 5 6 3 

.547 

.1 

.0650 

3 5 7 9 

.071 

3 

.06  / 5 

3 5 9 2 

.636 

3 

.0  700 

3 6 0 6 

.243 

3 

. ^1  7 2 5 

3 6 19 

.891 

3 

,0/50 

3 6 3 3 

.562 
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9 0 6 9 2 
9^330 
9 9 9 7 1 
10  0 6 16 
1 O 12  6 4 
10  19  16 
1 O 2 5 T 2 
10  3 2 3 2 
1 O 3 a 9 S 
10  4 562 
10  5 2 3 3 
10  5 9 0 7 
10  6 5 6 6 
10  7 2 6 6 
10  7 954 


0 6 644 
0 9 336 
10  0 3 5 
0 7 3 7 
14  4 2 
2 15  2 

2 665 

3 5 6 3 

4 3 0 4 

5 0 2 9 

5 75  9 

6 4 9 2 

7 23  0 
7 97  2 
67  1 a 


19  4 6 6 

. O 

2 0 2 2 2 

. 2 

2 056  0 

. 5 

2 17  4 3 

. O 

2 2 5 0 9 

. 6 

2 3 2 0 0 

. 6 

2 4 0 5 6 

. O 

2 4 6 3 5 

. 5 

2 5 6 19 

. 4 

2 6 4 0 7 

. 5 

2 7 2 0 0 

. O 

2 7 9 9 6 

. 9 

2 6 7 9 6 

1 

2 0 5 0 3 

6 

3 0 4 1 3 

. 9 

_■  12  2 8 

. 4 

3 2 0 4 7 

, 4 

3 2 8 7 0 

. 8 

3 3 6 9 6 

. 8 

O 3 

2 3 

0 

5 
7 

6 

1 
4 
4 

3 

a 

2 

4 

4 
3 
1 
a 

3 

a 

3 
7 
1 

5 
9 

4 
9 
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Table  3 (Continued) 

(d)  - 1.0200^  3.1250 


i 

6 

4 

y§ 

3 .0775 

3 6^7 

.313 

13  4 5 3 1 

, 3 

3 ,0800 

3 8 8 1 

.087 

13  5 3 8 8 

. -» 

3 .0825 

3 8 7 «« 

.903 

13  8 2 10 

. o 

3 .0850 

3 8 8 8 

.78  1 

1 3 7 0 5 8 

3 

3 .0875 

3 7 0 2 

.881 

13  7 9 0 7 

1 

3 ,0  9 00 

3 7 18 

.803 

13  8 7 8 2 

! c 

3 ,0925 

3-7  3 O 

.587 

13  9 6 2 2 

. -r 

3 .095  0 

3 y A A 

.8  14 

14  0 4 8 7 

. « 

3 .097  5 

3 7 5 8 

.884 

141357 

. 1 

3 . 10  OO 

3 7 7 2 

. 798 

142231 

. 3 

3 .10  25 

3 7 8 6 

.95  1 

14  3 1 1 O 

. 3 

3 . 10  5 0 

3 8 0 1 

.149 

143994 

. 1 

3 . 10  7 5 

3 8 15 

.389 

1 44882 

. y 

3 . 1 loo 

3 8 29 

.873 

1 45778 

. O 

3.1125 

3 8 4 4 

. O O O 

1 4887  4 

. 3 

3.1150 

3 8 5 8 

,370 

1 4 7 5 7 7 

. 3 

3 , 1 1 r 5 

3 8 7 2 

.783 

1 48485 

. 3 

3 . 1200 

3 88  7 

,2  40 

1 49398 

. I 

3.1225 

3 9 0 1 

.740 

15  0 3 15 

.9 

3.1250 

3 9 18 

. 2 84 

151238 

.e 
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(•)  -0.20004  3.1250 

i 

o« 

Of 

•• 

. O 1 S»  n 

.702664 

— 

.0200 

.693904 

1 .312407 

— 

.0250 

.665364 

1 . 273504 

— 

.0300 

. 677039 

1 .235606 

— 

.0350 

. 6 6 O 9 » 1 

n m 3 

- 

.0400 

.66 1034 

1 .1 63633 

- 

.0450 

. 65  3 357 

1 .129022 

- 

.0300 

.645644 

1 .095735 

- 

.0550 

.636549 

1.0  6 3 290 

- 

,0600 

.631470 

1 ,031660 

- 

.0650 

,624571 

1 .000076 

- 

. O T O O 

.617653 

.971496 

- 

. O T 3 O 

,61 1341 

. 9 4 23  1 6 

- 

.0600 

. 60  5004 

. 91 4504 

.0650 

.596652 

. 667  269 

- 

.0900 

. 592606 

.660629 

- 

.0950 

. 567  096 

.635140 

— 

, 1 OO  O 

.561461 

. 6 1 O 1 60 

- 

.10  50 

.576041 

.765920 

— 

. 1 1 O O 

.570  770 

. 762340 

- ' 

.115  0 

. 565666 

. 739430 

— 

.1200 

.560  7 29 

.717170 

- 

.12  5 0 

. 55  59  57 

. 6955  1 O 

- 

.1300 

.551346 

.674444 

— 

.1350 

.546697 

. 65396  1 

- 

.14  0 0 

.542602 

.634040 

— 

.14  5 0 

.5384  63 

.614659 

- 

.13  0 0 

.534475 

. 595602 

- 

.15  5 0 

.530639 

. 577453 

- 

.1600 

. 5 2 6952 

. 5 5 9 5 7 1 

— 

.16  5 0 

.5234 1 3 

.542202 

.17  0 0 

.520016 

. 525263 

- 

.17  5 0 

. 5 1 6 7 67 

. 508762 

— 

. 1 0 O O 

.5 1 3657 

.492719 

- 

.18  5 0 

.510687 

. 4 7 7.  O 6 7 

- 

.1900 

.507855 

.461614 

.19  5 0 

.505156 

. *14  6 9 4 7 

- 

.2000 

.502596 

. 432450 
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,0125 
’ O 1 S O 
1 O 1 T 5 
, O 2 O O 
',0225 
*0250 
.0275 
.0300 
*0325 
'.0350 
.0375 
.0400 
'.0425 
.0450 
] O 4 7 5 
* 0500 
’.0525 
] O 5 5 O 
'.0575 
*0600 
.0625 
*0650 
] 067  5 
*0700 
.0725 
.0750 
.0  775 
.0600 
.0825 
.0850 
.0875 
.0900 
*0925 
.0950 
.0975 
. 1 OOO 
] 1 O 2 5 
10  5 0 
10  7 5 
1 1 O O 
] 1 1 2 5 
.115  0 
'.1175 
12  0 0 
] 1 2 2 5 
.12  5 0 
] 1 2 7 5 
] 1 3 O O 
. 13  2 5 


Table  3 

(e)  - 0.2000  4 i < 3.1250 


.791968 
.*7975  12 
*8031 19 
,808793 
.8  14  5 3 3 
*8203305 

*8262104 
*8321496 
* a 3 8 1 5 6 6 
1 8 


.8692263 

.8756509 

[6821472 

.8887  ISC 
[8953565 
.9020  70  8 
.9088588 
[9157213 
,922658© 
[9  29672  O 
.936761 3 
[9439274 
[951  1710 


.9658929 

.9733735 

,9809320 

.9885720 

,996293 1 
1 .004096 

1 .011981 
1 ,019950 
1 .028002 
1 [ O 3 6 1 3 9 

1 .044361 
1 [ O 5 2 6 6 9 
1 .061063 
1 .069544 

1 .078  1 13 


56^ 


e. 


1 
1 
1 
1 
1 . 
1 . 
2 . 
2 . 
2 . 
2 . 
2 , 
2 . 
2 , 
2 , 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 


9 1 2020 
94  10  8 9 

9 T O 6 O 4 
000607 
030058 
,061976 

[093302 

125272 
1 S 7 6 5 1 
1 9 0 5 4 1 
223936 
257853 
292296 
3 27  256 


6 2 7 4 18 
6 C 7 6 1 5 


.749894 
.791998 
[ ® 3 4 7 5 7 
.878  184 

, 9 2 "5  2 8 6 

[967077 
[ O 1 2 5 4 9 
,056768 
10  5 6 8 9 
[ 1 5 3 3 4 1 
.201717 
.250000 
300605 
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3 50 

13  7 5 

14  0 0 
14  2 5 
14  5 0 

14  7 5 

15  0 0 
1 S 2 5 
1 550 
15  75 
150  0 

6 2 5 

6 5 0 
67  5 

7 0 0 
7 2 5 
7 5 0 

7 7 5 
6 0 0 
0 2 5 
6 5 0 

8 7 5 

9 0 0 
9 2 5 

19  5 0 
9 7 5 


1 

1 

1 

1 

1 

1 

1 

1 


e> 

066771 

0 9 5 5 10 

1 O 4 3 S S 
113262 

’ 1 22  30  1 

. 1 31  ■4  1 2 
I 1 40  6 1 6 
) 1 49  9 1 ^ 
1 59  30  5 


1 

1 

1 


3 12  0 13 
323016 
334 131 


1 ] 1 66  7 9 2 

3 . 

1 * 1 7 6 3 7 4 

3 . 

1 16  6 0 5 3 

3 . 

1 ,1976  30 

■4  . 

1 ,207704 

^ * 
46 

1 .2  17677 

1 ,227750 

1 .23  79  23 

1 .246  196 

A * 

46 

1 , 25  6 5 74 

^ « 

1 .269053 

A , 

1 .279636 

^ • 

1 .290323 

A . 

1 .301  1 1 55 

^ • 

3 *964165 


067201 
1 50 169 

214102 


4 

4 
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2000 

1 .345353 

m ^ ^ ^ — 

<S  0 6 3 6 5 7 

2 0 2 5 

1 . 356663 

5.141814 

2 0 5 0 

1 .366123 

5 2 2 1 16  1 

2 0 7 5 

1 .379675 

1 ;lonTas 

2 10  0 

1 .391339 

5 .363639 

2 12  5 

1 ,403  1 16 

5 4 G 6 7 6 3 

2 15  0 

1 41 5006 

5 [551174 

2 17  5 

1 ,4270  10 

5 .636897 

2 2 0 0 

1 * 4 3 9 1 3 1 

2 2 2 5 

1 .451367 

»•:  .6  12350 

2 2 5 0 

•»  4 6 3 721 

5 [902120 

2 2 7 5 

1 476193 

• • 

5 ,992280 

2 3 0 0 

1 466763 

• 

6 . 0 f?  5 8 5 3 

2 3 2 5 

1 ,501494 

6 [ 1 7 9 8 5 9 

2 3 5 0 

1 *514326 

6 .275313 

2 3 7'^ 

1 * 5 2 7 2 7 9 

• 

6 . 372253 

2 4 0 0 

•t  =540355 

* • 

S ,470684 

2 4 2 5 

1 ,553555 

6 ,570636 

6 * 6 7 2 1 1 6 

2 4 fi  0 

1 ,566879 

2 4 7 5 

1 [560329 

6 .775199 

, 2 5 f)  0 

1 .593906 

6 .679659 

, i?  ^ i»  « 

. 2 5 5 0 

1-279 

1 [©076  10 

1 621442 

373 

£ ,966129 

Table  3 (Continued) 


e 

(e)  -0.20U0<$< 
Os 

2 5 7 5 

1 .635404 

2 6 0 0 

1 .649496 

2 6 2 5 

1 .663720 

2 6 5 0 

.678076 

2 6 7 5 

1 .692565 

2 7 0 0 

1 .707  169 

2 7 2 5 

1 .721946 

2 7 5 0 

1 .736644 

2 7 7 5 

1 .751677 

2 6 0 0 

1 .767049 

2 6 2 5 

1 .782360 

2 6 5 0 

1 .7976  12 

2 6 7 5 

1 .6  1 3405 

2 9 0 0 

1 .629141 

2 9 2 5 

1 .845021 

2 9 5 0 

1 .66  1046 

2 9 7 5 

1 .6772  16 

3 00  0 

1 .693334 

3 0 2 5 

1 .909999 

3 0 5 0 

1 .926614 

3 0 7 5 

1 .943360 

,3100 

1 .960296 

,3125 

1.9  77  365 

,3150 

1 .994566 

.3175 

2 .01 1965 

.3200 

2 .029499 

.3225 

2 .047169 

.3250 

2 .065036 

•.3215 

2 .083046 

.3300 

2 .10  12  15 

,3325 

2 .1  19  5 4 5 

.3350 

2 .13  8 0 3 6 

.3375 

2 . I 5 6 6 9 5 

.3400 

2 .175518 

,3425 

2 .194507 

.3450 

2 .213664 

[3475 

2 .232969 

.3500 

2 .252463 

.3525 

2 .272152 

.3550 

2 ,29199  1 

.3575 

2 .312005 

.3600 

2 .332  1 93 

.3625 

2 ,352556 

.3650 

V .373100 

.3675 

2 .393821 

.3700 

2 *.4  1 4 722 

.3725 

2 . 4 .3  5 8 0 5 

.3750 

2.45  7.0  7 0 

.377  5 

2 .4765  19 

371 

1250 

Os 

7 .093030 
7 .203610 
7 .314671 
7 .4270-4  1 
7 . 5 4 2 S O 2 
7 .656023 
7 .777293 
7 .697355 
6 .0  19247 
8 . 143029 
6 .266761 
6.396  4 25 
6 ,525006 
6 . 657573 
a .790  153 
6 .926776 
9 .064474 
9 .204276 
9 .346213 
9 .4903  16 
9 .636616 
9 .765151 
9 .935949 
1 O .06903 
1 O .24446 
1 O .40224 
1 O .56242 
1 O .72504 
1 O .69012 
^ 1 .0577  1 
1 1 .22764 
1 ^ .40054 

1 1 .75364 
1 1 .93450 
12.1  1769 
1 2 .30305 
1 2 .49202 
1 2 ,66465 
1 2 .67952 
13.07716 

13  .46142 
13.66610 
1 3 .69769 
"I  A . i 1 O 6 2 

14  .32695 
1 4 .5463  1 
1 4 . 7 6 6 9 i- 
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Table  3 (Co&tinued) 

(e)  - 0.2000  < 3.1250 

0i 

3 •94s--- 

2 S ® ® S O 
2*611151 

2 *633925 

2 ^656692 
2 ]6®OOS6 
2 *703^19 
2 ]Y26d®0 
2 
2 
2 

2 . 

2 .©-*7®  1 “I 

2 ,672592 

2 [922/53 
2 ,9^619^ 

2 [973®  9 

i [o2S7  1 2 

3 [os  1 9®3 

3 ,10  5 1®^ 

3 .13  2 1 16 
3 .159271 
3 .16  6 6 5 1 
3 .21^257 
3 2^2091 

3 [270154 
3 298446 

3 .326974 
3 * 35  5 7 3 4 

3 [364729 
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3 563731 
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3 
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3 1 

. 7 6 2 S 6 
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3 

.66 1965 

3 2 

.5100 

3 

.9 15207 

3 2 

.71665 

.5125 

3 

.9467  14 

3 3 

.20392 

. 5 1 50 

3 

.962467 

3 3 

.698  12 

.5175 

4 

.016529 

3 4 

. 19935 

.5200 

4 

.050640 

3 4 

.70766 

.5225 

4 

.065423 

3 5 

.22324 

.5250 

4 

. 1 20279 

3 5 

. 74606 

.5275 

4 

.15  5 4 10 

3 6 

. 27636 

.5300 

4 

. 19  0 6 16 

3 6 

.81412 

.5325 

4 

.22650  4 

3 7 

.35947 

.5350 

4 

.262471 

3 7 

.9  12  5 2 

.5375 

4 

. 296720 

3 6 

.47337 

.5400 

4 

.335252 

3 9 

,0421  1 

.5425 

-t 

.372070 

3 9 

.61665 

.5450 

4 

.409176 

4 O 

.20369 

.5475 

4 

,446570 

4 O 

. 7 9 5 7 5 

,5500 

4 

.464256 

4 1 

.39611 

.5525 

4 

.522234 

4 2 

.00790 

.5550 

4 

.560507 

4 2 

.62621 

.5575 

4 

.599077 

4 3 

.25316 

.560  0 

4 

.637945 

4 3 

.86669 

.5625 

4 

.677  1 13 

4 4 

.53346 

.5650 

4 

. 7 1 6563 

4 5 

. 16  6 0 1 

.567  5 

4 

, 7 5 6 3 56 

4 5 

,64965 

.5  700 

4 

. T 9 6 4 3 6 

4 6 

.52147 

,5725 

4 

.636623 

4 7 

.20166 

.5750 

4 

.677520 

4 7 

.69330 

.5775 

4 

.9  16  5 2 6 

4 A 

.59249 

.5600 

4 

. 9 5 9 6 9 

4 9 

.30334 

.5625 

5 

.001466 

5 O 

.02205 

. 5 6 .5  O 

5 

.043439 

5 O 

. 7 5 2 6 6 

.5675 

5 

.0657  12 

5 1 

.49235 

.5900 

5 

. 12  6 3 0 6 

5 2 

.24222 

.5925 

5 

. 17  12  2 2 

5 3 

.00240 

.^950 

5 

.214464 

5 3 

.77302 

. s;i£)  7 5 

5 

.25  6 0*3  2 

5 4 

. S:  5 4 2 3 

. St>o  O 

5 

.301929 

5 5 

. 3 4 6 1 a 

. 6 tf.2  5 

5 

.346157 

5 6 

. 14  6 9 0 

. 05  O 

5 

.390717 

5 6 

.96265 

.90/5 

5 

.435612 

5 7 

.76750 

. 6 1 O'O 

5 

.460644 

5 6 

.62361 

.6125 

5 

.5264  1 5 

5 9 

.471  12 

. 6 1 5 i> 

5 

.572326 

6 O 

.33017 

.6175 

5 

.618560 
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.20091 
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5 
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6 2 

.06346 
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5 
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] 7 O 5 O 
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(e)  -0.2000^  6 < 3.1250 
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6 .3549  14 

6 .406933 

6 .459330 
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fi,  [618812 
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7 ,004562 
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7 [233828 
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7 1 .59261 
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7 7 .9  3 755 
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a O . 16708 

a 1 .30410 

6 2 .45620 

33  .52357 
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36  .00482 
6 7 .21308 
6 6 .44933 

8 9 .69579 

9 0 .95664 
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93  .53428 
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9 6 . 17  7 8 6 
9 7 .52562 

9 8 .89098 
1 O O .274  1 
101  .6742 
10  3 .0046 
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10  7 .4642 
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1 10  .4724 
1 1 2 . O O •=>  6 
1 1 3 . 5 ?=  8 7 

1 1 5 . 1 ^ 1 
1 16 .7249 


118 .3386 

1 19  .9730 
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. S 3 7 S 
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Table  3 (Cootinued) 

(e)  - 0.200C  < e < 3.1250 
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• .548836 

6 . 6 i 6 it*  6 « 

8 .684333 

8 [821691 
8 [ 89  1 0 75 

8 .960932 

9 .031266 
9 .10  2 0 7 8 
9 .17  3371 
9 .245147 
9 .317409 
9 .390  160 
9 [*46  3 40  2 
9 [537137 
9 .61 1360 
9 . 666096 
9 .761329 
9 .837065 
9.91 3306 
9 .990057 

1 C [ 067  3 1 
10 .14  509 
1 O . 2 2 3 :•  6 
10  .30  2 20 
10 .36153 
10 .46139 
10 .54176 
1 O .62269 
10  .70414 
10 .76613 
TO .86665 
10  . •>  5 1 7 2 
1 1 .03532 
1 1 ^119  4 8 
1 1 [ 20  4 1 8 
1 1 .28943 

1 1 ,46161 

1 1 . 54  6 5 3 
1 1 .63602 
1 1 .72407 

1 1 .81270 
1 1 .90189 
^ I .99165 
1 2 .08200 
1 ^ .1  7 2 9 2 
1 2 .26442 
1 2 .35631 
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12  6 .7223 
'•  a • . • a a. 
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13  2 

.0136 

13  3 

.8223 

13  5 

.6540 

i 3 7 

.5009 

13  9 

,3872 

14  1 

.289  3 

14  3 

.2152 

14  5 

.16  56 

14  7 

. 1 3 95 

14  9 

.14  0 1 

15  1 

.16  4 9 

15  3 

.2140 

15  5 

.290  8 

15  7 

.3924 

15  9 

.5204 

16  1 

.6749 

16  3 

.8562 

1 66 

.0647 

1 66 

.3005 

17  0 

.564  1 

17  2 

.8  558 

17  5 

.17  5 7 

17  7 

.5243 

17  9 

.9010 

18  2 

. 3089 

18  4 

.7454 

18  7 

.2119 

18  9 

.7086 

19  2 

.2367 

19  4 

.7943 

19  7 

.3838 

2 0 0 

.00  50 

2 0 2 

. £>58  1 

2 0 5 

.3435 

2 0 8 

.0617 

2 10 

.8128 

2 13 

.5972 

2 16 

.4154 

2 19 

.267  6 

2 2 2 

.15  3 5 

2 2 3 

.076  1 

2 2 8 

.0329 

2 3 1 

,0242 

2 3 4 

. 0 S 3 6 

2 3 7 

.118  2 

2 4 0 

.2196 
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1 

2 
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1 
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« 
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1 

2 
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1 

2 
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1 

2 
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1 

3 
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1 

3 
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1 

3 

a 9 2 5 

1 

3 

a 9 5 o 

1 

3 

a 9 7 5 

1 

3 

9 00  0 

1 

3 

9 0 2 5 

1 

3 

9 0 5 0 

1 

3 

9 0 7 5 

1 

3 

9 10  0 

1 

4 

9 12  5 

1 

4 

9 15  0 

1 

4 

9 17  5 

1 

4 

9 20  0 

1 

4 

9 2 2 5 

1 

4 

9 2 5 0 

1 

4 

9 2 7 5 

4 

9 3 0 0 

1 

4 

9 3 2 5 

1 

4 

9 3 5 0 

1 

5 

s.  7 s 

1 

5 

9 4 'J  O 

1 

5 

9 4 2 5 

1 

5 

9 4 5 0 

1 

5 

9 4 7 5 

1 

5 

9 5 0 0 

1 

5 

9 5 2 5 

1 

5 

9 5 5 0 

1 

5 

9 5 7 5 

1 

6 

9 6 0 0 

1 

o 

9 6 2 5 

1 

6 

9 6 5 0 

1 

6 

9 6 7 5 

1 

6 

9 7 0 0 

6 

9 7 2 5 

1 

6 

9 7 3 0 

1 

G 

9 7 7 5 

1 

7 

9 6 0 0 

•1 

7 

9 6 2 5 

1 

7 

9 .3  5 O 

1 

7 

9 6 7 5 

1 

7 

9 9 0 0 

1 

7 
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0. 

449  19 

2 4 3 

.3561 

5 4 2 4 6 

2 4 6 

.534  1 

6 3 6 3 2 

2 4 9 

,7461 

7 3 0 7 7 

2 5 3 

.000  4 

6 2 5 3 3 

2 56 

.2914 

9 2 14  9 

2 5 9 

.6215 

0 17  7 5 

2 6 2 

.9912 

114  62 

2 66 

.4007 

2 12  10 

2 69 

.6506 

3 10  20 

2 7 3 

.3416 

4 0 8 9 1 

2 7 6 

.6736 

SOe  24 

260 

.4473 

606  20 

2 64 

.063  1 

7 0677 

2 6 7 

.7214 

6 099  6 

29  1 

. 4227 

9 116  2 

2 9 5 

.1675 

0 14  2 9 

2 9 6 

. 9 550 

117  4 0 

30  2 

. 7660 

22115 

30  6 

. 6 66  7 

3 2 5 5 4 

3 10 

.569  7 

4 3 0 56 

3 14 

. 5564 

53  62  7 

3 16 

.5733 

64261 

32  2 

.6349 

7 4 9 6 0 

32  6 

.74  36 

857  26 

33  0 

. 6999 

9 6 5 5 7 

33  5 

.10  4 4 

07455 

33  9 

.3575 

10  4 2 0 

3 4 3 

. 6596 

2 9 4 5 1 

34  6 

.0114 

40  550 

3 5 2 

.4133 

5 17  17 

3 5 6 

.6656 

6 2951 

36  1 

.3694 

7 4 2 5 4 

36  5 

.9247 

8 5 6 2 5 

3 7 0 

.5322 

97065 

3 7 5 

.19  2 3 

0 6 5 7 5 

3 7 9 

.905-^ 

20  154 

3 6 4 

.6729 

3 16  0 2 

3 6 9 

.4943 

4 3 5 2 1 

3 9 4 

.3706 

55310 

3 9 9 

.3024 

6 7 17  0 

4 0 4 

.2900 

7 9 10  1 

4 0 9 

.334  2 

9 110  4 

4 1 4 

.43  55 

0 3 17  6 

4 19 

.5944 

15  3 2 4 

4 2 4 

.6115 

2 7 5 4 3 

4 3 0 

.0674 

3 9634 

3 5 

.4227 

5 2 19  6 

4 4 0 
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6 4 6 36 

4 4 6 
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.3696 
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1 a 

.02391 
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.0107 
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.15  12  5 
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1 ,0025 
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,4824 
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. 4 o a 1 a 

4 8 0 

,3140 

1 ,0075 
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.53776 

4 6 6 

.2111 
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1 a 

.666  1 4 

4 9 2 

.17  15 

1 .0125 

1 a 

; 7 9 9 2 5 

49a 

.2016 

1 .0150 

1 a 

.931  14 

5 0 4 

.2966 

1 .0175 

1 9 

.06379 

5 10 

.4593 

1 .0200 

1 9 

.19  7 2 2 

5 16 

. 6 8 9 

1 .0225 

1 9 

,33142 

5 2 2 

.969  1 

1 .0250 

1 9 

.46640 

5 2 9 

.3579 

1 .0275 

1 9 

.60216 

5 3 5 

.7967 

1 ,0300 

1 9 

.7367  1 

5 4 2 

.3062 

1 .0325 

1 9 

.67605 

5 4 6 

.867  1 

1 .0350 

2 O 

.01416 

5 5 5 

.5401 

1,0375 

2 O 

.15  3 10 

5 6 2 

.2659 

* 1 . O <4  O O 

2 O 

,29262 

5 6 9 

.0651 

1 .0425 

2 O 

.43335 

5 7 5 

.9366 

. 1 .0450 

2 O 

.574  68 

5 8 2 

. a 6 6 0 

> 1.0475 

2 O 

.71683 

5 6 9 

.9110 

1 .0500 

2 O 

.65976 

5 9 7 

.0113 

1 .0525 

2 1 

.00355 

6 0 4 

,16  6 7 

1 .0550 

2 1 

.14  6 14 

6 11 

.4439 

1 .0575 

2 1 

.29355 

6 16 

.7776 

1 , O fi  O O 

2 1 

.43979 

6 2 6 

.19  0 6 

1 . 2 5 

2 1 

. 5668  6 

6 3 3 

.6636 

1 . O C 5 O 

2 1 

.73476 

6 4 1 

.2574 

1 .0679 

2 1 

.66350 

6 4 6 

.9126 

1 .0700 

2 2 

. 03  306 

6 5 6 

.6494 

1 .0725 

2 2 

. 10  3 5 1 

6 6 4 

.4711 

1 .0750 

2 2 

.33476 

6 7 2 

.3757 

1 .0775 

2 2 

.46690 

6 8 0 

.3649 

1 .0600 

2 2 

.63967 

6 6 6 

.4396 

1 .0325 

2 2 

.7937  1 

6 9 6 

.6005 

1 .0630 

2 2 

.94640 

7 0 4 

.8464 

1 .0675 

2 3 

. 10  3 9 6 

7 13 

.16  4 2 

1 .0900 

2 3 

.26039 

7 2 1 

.6067 

1 ,0925 

2 3 

.41766 

7 3 0 

.12  2 6 

1 .0950 

2 3 

.57566 

7 3 6 

.7269 

•:  .0975 

2 3 

.7349  1 

747 

.4223 

• 1 . 1 O O O 

2 3 

.69^65 

7 5 6 

.2097 

1 .10  2 5 

2 4 

.05567 

7 6 5 

.0699 

1 .10  5 0 

2 4 

.21736 

7 7 4 

.0639 

1 .10  7 5 

2 4 

. 3 7 9 9 9 

7 8 3 

.13  2 4 

' 1.110  0 

2 4 

.54349 

7 9 2 

.2964 

1 ,112  5 

2 < 
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a 0 1 

.5566 
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1 
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1 

1 

1 

1 
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1 
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.75228 
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• 
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.85966 
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.415 
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3 1 
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.45754 
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.525 

2 0 7 5 
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• 
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.692 
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.933 

1 

. 2 '4  5 O 

3 4 

.60742 

14  5 5 
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1 .3725 

4 7 

.4595  1 
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1 .3975 

5 O 

.32566 

2 7 6 7 .1  9 2 
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1 .4475 

5 6 

.47355 

3 3 6 2 .724 
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2 9 0 4 7 
^74545 

*20230 
*66101 
] 1 2 1 6 O 
*38406 
,0484 1 

* 3 1 4 6 5 

* 9 8 2 7 8 
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7 0 6 3 

. 6 6 

1 

.9000 

1 

4 3 

.5622 

1 

7 20  3 

. 1 O 

1 

,9025 

1 

4 4 

.2332 

1 

7 3 4 3 

. S 4 

1 

.9050 

1 

4 4 

,9067 

1 

7 4 6 4 

. 9 S 

1 

.9075 

1 

4 5 

.5626 

1 

7 6 2 7 

. 4 2 

1 

.9100 

1 

4 6 

.2610 

1 

7 7 7 0 

. O 7 

1 

.9125 

1 

4 6 

.9416 

1 

79  15 

. 34 

■y 

.9  1 ‘j  O 

1 

4 7 

,6251 

1 

6 0 6 0 

. 6 3 

1 

.9175 

1 

4 6 

.3109 

1 

6 20  7 

. 3 5 

1 

.9200 

1 

4 6 

.999  1 

1 

6 35  4 

. 9 O 

1 

,9225 

1 

4 9 

.6696 

1 

8 5 0 3 

. 5 O 

1 

.9250 

1 

5 O 

.3630 

1 

6 6 5 3 

. 1 4 

1 

.9275 

1 

5 1 

.0767 

1 

6 6 0 3 

. 6 4 

1 

.9300 

1 

5 1 

.7.66 

1 

0 9 5 5 

. 6 O 

1 

.9  325 

1 

5 2 

.4775 

1 

9 10  6 

. 4 2 

1 

9 3 5 0 

1 

■3  3 

.16  0 7 

1 

9 2 6 2 

. 3 2 

1 

.9  3 7 5 

1 

5 3 

.6663 

1 

9 4 17 

. 2 9 

1 

.9400 

1 

5 4 

.5945 

1 

9 5 7 3 

. 3 5 

1 

.9425 

1 

5 5 

.3053 

1 

9 7 3 0 

. S 1 

1 

.9450 

1 

5 6 

.0165 

1 

9 6 8 6 

. 7 6 

1 

.9475 

1 

5 6 

.7343 

0 0 4 6 

. 1 1 

1 

.9300 

1 

5 7 

.4527 

2 

^206 

. 56 

1 

.9325 

1 

5 O 

.17  3 6 

2 

C 3 7 O 

. 1 6 

1 

.9350 

1 

=>  S 

.6970 

2 0 5 3 2 

. 6 7 

1 

.957  5 

1 

Si  9 

,6230 

2 0 6 9 6 

. 7 1 

1 

.9600 

1 

6 O 

.3516 

2 0 6 6 1 

. 5 9 

1 

.9625 

1 

6 1 

.062  7 

2 

10  2 7 

. e 1 

1 

.9650 

1 

5 1 

.6165 

2 

119  5 

. o a 

1 

.9675 

1 

6 2 

.5528 

2 

13  6 3 

. 5 1 

*1 

.9700 

1 

6 3 

.2917 

2 

15  3 3 

. 1 o 
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Table  3 (Continued) 

(e)  - 0.2000  < 3.1250 


0* 

e. 

1 

.9^25 

1 G 4 

.0332 

2 1 •.  O 3 

. 8 6 

1 

. 97  S O 

16  4 

.7773 

2 18  7 5 

. 8 1 

1 

[ 9T  T D 

16  5 

.524  1 

2 2 0 4 6 

. 9 3 

1 

, 9S  O O 

16  6 

.2734 

2 2 2 2 3 

. 25 

1 

,9023 

16  7 

.0254 

2 2 3 9 0 

. 7 7 

1 

, 9 « 5 O 

16  7 

.7800 

2 2 5 7 S 

. 4 9 

1 

.9073 

16  6 

.5372 

2 2 7 5 3 

. < 2 

1 

.9900 

16  9 

.297  1 

2 2 9 3 2 

.58 

1 

,9923 

17  0 

,0597 

2 3 112 

. 9 6 

1 

, 9 9 ■ j O 

17  0 

.8248 

2 3 2 9 4 

.57 

1 

, 9 9 7 5i 

17  1 

.5927 

2 3 4 7 7 

. ^3 

? 

. O O O O 

17  2 

.3632 

2 3 6 6 1 

.53 

2 

,0023 

17  3 

.13  6 4 

2 3 8 4 6 

.05 

5» 

.0030 

17  3 

.9123 

2 4 0 3 3 

. 5 1 

3 

.0073 

17  4 

.6906 

2 4 2 2 1 

. 4 O 

2 

. O 1 O O 

17  3 

.472  1 

2 4 4 1 0 

.57 

3 

.0123 

17  6 

.2560 

2 4 6 0 1 

.02 

2 

.0130 

17  7 

.0427 

2 4 7 9 2 

. 76 

2 

] O 1 7 5 

17  7 

.832  1 

2 4 9 8 5 

.80 

2 

.0200 

17  8 

.6242 

2 5 18  0 

. 1 5 

2 

.0225 

17  9 

.4190 

2 5 3 7 5 

. S 1 

2 

.0230 

18  0 

.2165 

2 5 5 7 2 

. 79 

2 

.0273 

18  1 

.0168 

2 5 7 7 1 

. 1 o 

2 

.0300 

18  1 

.8199 

2 5970 

. 7 5 

2 

.032  5 

18  2 

.6256 

2 6 17  1 

. 74 

2 

.0350 

16  3 

,4342 

2 6 3 7 4 

.08 

2 

.037  3 

18  4 

.2455 

2 6 5 7 7 

. 78 

2 

. O ■4  O O 

18  5 

.0595 

2 6 7 8 2 

.85 

2 

.0-425 

18  3 

.8764 

2 6 9 8 9 

. 2 9 

. O .1  3 O 

16  6 

.6960 

2 7 19  7 

. 1 1 

2 

.0473 

18  7 

.5184 

2 7 4 0 6 

. 33 

2 

.0500 

10  8 

.3437 

2 76  16 

. 9 4 

2 

.0325 

18  9 

.17  17 

2 7 8 2 8 

. 9 6 

2 

.0330 

19  0 

.0025 

2 8 0 4 2 

. 39 

2 

.0375 

19  0 

.836  1 

2 8 2 5 7 

. 24 

2 

. o e O O 

9 1 

.6/26 

2 8 4 7 3 

.52 

2 

.0623 

i 9 3 

.5115 

2 8 6 9 1 

. 2'> 

2 

.0630 

19  3 

,3540 

2 8 9 1 0 

. -e  ■» 

2 

,0673 

19  4 

.19  9 0 

7“  9 1 3 1 

. O 3 

2 

.0700 

19  5 

.0468 

2 9 3 5 3 

. 1 1 

2 

.0  72  3 

19  5 

.8975 

2 9 5 7 6 

. S-G 

2 

,0730 

19  6 

. 7 S 1 O 

2 9 8 0 1 

. is’ 

2 

.0775 

19  7 

, G O 7 4 

3 0 0 2 8 

. 2 0 

2 

. O >-1  O O 

19  8 

.4667 

3 0 2 5 6 

. 2 1 

2 

. O 'd>  2 3 

19  9 

.3288 

3 4 0 5 

. r 2 

2 

,0630 

2 0 0 

.19  3 9 

3 0 7 1 6 

. 7 5 

2 

,0673 

2 0 1 

.0618 

3 0 9 4 9 

. 29 

2 

,0900 

2 0 1 

,9326 

3 118  3 

. 3 6 

2 

.0923 

2 0 2 

.8063 

3 14  18 

. 9 7 
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0 9 5 0 

0 9 T 5 

1 O O O 
10  2 5 
1 O S O 
10  7 5 
1 1 O O 
112  5 
1150 


:?  . 1 a “ 5 

2,1900 
2.1025 
2 . 1 9 ‘v  O 
2 . •»  9 
2 ,2000 
2 . 2 O t’  9 
2 *.  2 O C 
2 , 2 O 5 
2 ,2100 
2 , 1 2 r. 

2 . ‘ > o 
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Table  3 (Continued) 

(e)  >0.2000^  e<  3.1250 

»> 

203  .6530 
2 O a .5626 
2 0 5 . a -4  5 1 
2 0 6 ,330  5 
20  7 ,2168 
2 0 8 .1  10  2 
209  .0044 
2 0 9 .901  6 
2 10  .8018 


2 3 8 .2274 
2 3 9 .2196 
2 4 0 , 1 5 1 

2 4 1 .2137 
<l  2 . 2 .1  5 5 

243  .2  205 

244  .2287 
2 4 5 .2402 
2 4 6 .2548 
2 4 7 .2727 
2 4 » .2938 

^3181 

386 


Os 

31656 .12 
31094 .82 
32135 .09 
3 2 3 7 6 .93 
3 2 6 2 0 .35 
3 2 8 6 5 .35 
3 3 11  1 . © S 
33360 . 16 
3 3 6 0 9 ,98 


2 . 117  5 

2 11 

.7050 

3 3 8 6 1 

2 . 1200 

2 12 

.6111 

3 4 114 

2 . 1225 

2 13 

.5202 

3 4 3 6 9 

2 . 1250 

2 14 

.4324 

3 4 6 2 5 

2 . 12  7 5 

2 15 

.3475 

3 4 8 8 3 

2 . 130  0 

2 16 

.2656 

3 5 14  3 

2 ,13  2 5 

2 1 7 

.18  6 7 

3 5 4 0 4 

2 ’ 13  5 0 

2 18 

.110  9 

3 5667 

2 . 13  7 5 

2 19 

03  8 1 

3 5 9 3 2 

2 . 14  0 0 

2 19 

.9683 

3 6 19  8 

2 14  2 5 

2 2 0 

,9015 

3 6 4 6 7 

2 14  5 0 

2 2 1 

.8378 

3 6 7 3 6 

2 .14  7 5 

2 2 2 

,7772 

3 7 00© 

2 . 15  0 0 

2 2 3 

.7196 

3 7 2 6 1 

2 , 15  2 5 

2 2 4 

,6650 

3 7 55  7 

2.1550 

2 2 5 

.6136 

3 7 8 3 3 

2 . 15  7 5 

2 2 6 

.5652 

3 6 112 

2 , 1 S O O 

2 2 7 

.5199 

3 8 3 9 3 

2 16  2 3 

2 2 8 

.4777 

3 8 6 7 5 

2 . 16  5 0 

2 2 9 

.4386 

3 8 9 5 9 

2 16  7 5 

2 3 0 

.4026 

3 9 2 4 5 

2 , 17  0 0 

2 3 1 

.3698 

3 9 5 3 2 

2 .17  2 5 

2 3 2 

.3400 

3 9 8 2 2 

2 17  5 0 

2 3 3 

.3134 

4 0 113 

2 . 17  7 5 

2 3-1 

.2899 

4 0 4 0 6 

2 , 16  0 0 

2 3 5 

.2695 

4 0 7 0 1 

2 .16  2 5 

2 3 6 

.2523 

4 0 9 9 8 

2 . 16  5 0 

2 3 7 

.2382 

4 12  9 7 

4 19  0 0 
12  2 0 4 
4 2 5 1 1 
4 2 8 1 9 
4 3 12  9 
4 3 4 4 1 
4 3 7 5 5 
4 4 0 7 2 
4 4 3 9 U 
4 4 7 10 
4 5 0 3 2 


. O 9 

.93 

. 35 
. 35 

. © s 
. 1 6 
,98 
. -43 
.50 
. 22 
.59 

. fi  •» 
.30 

. o “ 

. 73 

.9  3 

. 1 o 

.99 
. 6 1 
.97 
.09 
.96 
. 6 1 
. O 3 
.24 
. 25 
.07 
.70 
.16 
1.46 
,81 
. 6 1 
..47 
.22 
.63 

> . 36 
I . 8 1 
1.16 
>.44 

> . 65 
1.61 
S .93 
5.01 
>.06 
1.13 
? . 1 8 


Table  3 (Continued) 

(c)  -0.2000  4 6 4 3.1250 

e Os  Os 


2 1 T ?5 

2 5 0 

,3457 

4 5 3 5 6 

2 4 

2 

2 2 0 0 

2 5 1 

.3765 

4 5 6 6 2 

3 2 

2 

2 2 2 r. 

2 5 2 

.4106 

4 6 0 1 0 

4 2 

2 

2 2 5 0 

2 5 3 

4 4 7 9 

4 6 3 4 0 

5 7 

2 

2 if  V 5 

2 5 4 

.4665 

4 6 6 7 2 

7 7 

2 

2 3 0 0 

2 5 5 

.5324 

4 7 0 0 7 

O 4 

2 

2 3 2 5 

2 5 6 

.5796 

4 7 3 4 3 

3 7 

2 

2 3 5 0 

2 5 7 

.630  1 

4 7 6 6 1 

7 9 

2 

2 3 7 5 

2 5 6 

.6836 

4 6 0 2 2 

3 1 

2 

2 4 0 0 

2 5 9 

.7409 

4 6 3 6 4 

9 3 

2 

2 4 2 5 

2 6 0 

.8013 

4 6 T O 9 

6 6 

2 

2 4 5 0 

2 6 1 

.8650 

4 9 0 5 6 

5 3 

2 

2 4 7 5 

2 6 2 

.9320 

4 9 4 0 5 

5 3 

2 

2 5 0 0 

2 6 4 

.0024 

4 9 7 5 6 

6 6 

2 

2 5 2 5 

2 6 5 

.076  1 

5 0 10  9 

9 9 

2 

2 5 5 0 

2 6 6 

.15  3 2 

5 0 4 6 5 

4 7 

2 

2 5 7 5 

2 6 7 

.2336 

5 0 6 2 3 

1 4 

2 

2 5 0 0 

2 6 6 

.3173 

5 116  3 

O O 

2 

2 5 2 5 

2 6 9 

.4045 

5 15  4 5 

O 7 

2 

2 6 5 0 

2 7 0 

.4950 

5 19  0 9 

3 5 

2 

2 6 7 5 

2 7 1 

.5669 

5 2 2 7 S 

a 6 

2 7 0 0 

2 7 2 

.6662 

5 2 6 4 4 

6 1 

2 

2 7 2 5 

2 7 3 

.7669 

5 3 0 1 5 

6 2 

2 

2 7 5 0 

2 7 4 

.0910 

5 3 3 6 6 

6 6 

2 

2 7 7 5 

2 7 5 

.996  5 

5 3 7 6 4 

4 2 

2 

2 S O O 

2 7 7 

.10  9 4 

5 4 14  2 

2 4 

2 

2 6 2 5 

2 7 6 

.2238 

5 4 5 2 2 

3 6 

2 

2 *4  5 O 

2 7 9 

.3416 

5 4 9 0 4 

7 9 

2 

2 6 7 5 

2 8 0 

.4626 

5 5 2 0 9 

5 5 

2 ‘J  O O 

2 S 1 

.5875 

5 5 6 7 6 

6 3 

2 

2^25 

2 8 2 

.7156 

5 6 0 6 6 

O 6 

2 

2 9 5 0 

2 6 3 

.6472 

5 6 4 5 7 

6 4 

2 

2 9 7 5 

2 6 4 

.9822 

5 6 6 5 2 

O O 

2 

3 00  0 

2 6 6 

.12  0 8 

5 7 2 4 6 

5 3 

2 

3 0 2 5 

2 6 7 

.2626 

5 7 6 4 7 

4 6 

2 

.a  O 5 O 

2 6 6 

,4083 

5 6 0 4 6 

7 9 

2 

3 0 7 5 

2 6 9 

.5573 

5 6 4 5 2 

5 4 

2 

3 10  0 

2 0 0 

.7096 

5 6 6 5 0 

7 2 

2 

3 12  5 

2 9 1 

.6656 

5 9 2 6 7 

3 3 

2 

3 15  0 

2 9 3 

.0253 

5 9 6 T 6 

4 1 

2 

3 17  5 

2 9 4 

.18  6 4 

r3  O O 9 1 

9 4 

2 

3 2 0 0 

r;  O 5 O 7 

9 O 

2 

3 2 2 5 

i 6 

=5  T 

>>0935 

4 7 

2 

3 2 5 0 

2 9 7 

.6966 

6 13  4 7 

4 a 

2 

3 2 7 5 

2 9 6 

.6760 

6 17  7 1 

o o 

2 

3 3 0 0 

3 0 0 

.0566 

6 2 19  7 

O 5 

2 

3 3 2 5 

3 O 1 

.24  12 

6 2 6 2 5 

65 

2 

3 3 5 0 

3 0 2 

.429  1 

6 3 0 5 6 

a o 

2 

3 3 7 5 

3 O . J 

.6207 

6 3 4 9 0 

5 1 
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Table  3 (Continued) 

(e)  - 0.2000  < 3.1250 


e 

^3 

2 

.3400 

3 0 4 

.8158 

6 3 9 2 6 

. 6 1 

2 

. 3 4 2 ^rl 

3 0 6 

.0145 

6 4 3 6 5 

.69 

2 

.3450 

3 0 7 

.2168 

6 4 8 0 7 

. 1 9 

2 

.3475 

3 0 8 

.4228 

6 5 2 5 1 

. 29 

2 

.3500 

3 0 9 

.6323 

6 5 6 9 8 

. O 3 

2 

.3525 

3 10 

.8455 

6 6 14  7 

. 4 2 

2 

.3550 

3 12 

.0623 

6 6 5 9 9 

. 4 6 

2 

,3575 

3 13 

.2828 

6 7 0 5 4 

. 1 7 

2 

.3600 

3 14 

.5069 

6 7 5 1 1 

. 57 

2 

.3625 

3 15 

.7346 

6 7 9 7 1 

. 6 6 

2 

.3650 

3 16 

,9661 

6 6 4 3 4 

. 46 

2 

.3675 

3 10 

,2012 

6 8 6 9 9 

.99 

2 

.3700 

3 19 

.4399 

6 9 3 6 8 

. 25 

2 

.3725 

3 2 0 

,6824 

6 9 8 3 9 

.26 

2 

.3750 

3 2 1 

.9286 

7 0 3 1 3 

.04 

2 

.3  7 75 

3 2 3 

.17  8 4 

7 0 7 8 9 

. 5 9 

2 

.3800 

3 2 4 

.4320 

7 12  6 8 

.9  4 

2 

.3825 

3 2 S 

6 A o 1 

7 17  5 1 

.09 

2 

.3850 

3 2 6 

.9503 

7 2 2 3 6 

. O 5 

2 

,3875 

3 2 8 

. 2 1 E O 

7 2 7 2 3 

. 6 6 

. 3 f>  O O 

3 2 9 

.4835 

7 3 2 1 4 

. 50 

2 

.3925 

3 3 0 

.7557 

7 3 7 0 6 

. O 1 

2 

.3950 

3 3 2 

.0317 

7 4 204 

.39 

2 

,3975 

3 3 3 

.3114 

7 4 7 0 3 

.68 

2 

,4000 

3 3 4 

.5949 

7 520  5 

.83 

2 

.402  5 

3 3 5 

.8822 

7 5 7 1 0 

. 9 2 

2 

.4050 

3 3 7 

.1  / 3 2 

7 6 2 1 8 

. 9 -» 

2 

.407  3 

3 3 8 

,468  1 

7 6 7 2 9 

. 9 O 

2 

.4100 

3 3 9 

.7667 

7 7 2 4 3 

. 6 2 

2 

.4125 

3 4 1 

.0692 

7 7 7 6 0 

. 7 1 

2 

.4150 

3 4 2 

.3754 

7 6 2 6 0 

. 60 

2 

.4175 

3 4 3 

,3855 

7 8 6 0 3 

. 4 9 

2 

.4200 

3 4 4 

.9994 

7 9 3 2 9 

. 36 

2 

.4225 

3 4 6 

.3171 

7 9 8 5 8 

3 2 

2 

.4250 

3 4 7 

,6387 

6 0 3 9 0 

. 30 

2 

.4275 

3 4 8 

.964  1 

6 0 9 2 5 

. 33 

2 

,4300 

3 5 0 

.2934 

6 1 4 o 3 

. 45 

2 

.4325 

3 5 1 

,6266 

8 2 0 0 4 

.65 

2 

.4350 

3 5 2 

.9636 

6 2 5 4 8 

. 9 6 

2 

,4375 

3 5 4 

.3045 

) 3 O 9 6 

. 3 9 

2 

.4400 

3 5 5 

.64  93 

“ 3646 

.96 

2 

.4425 

3 5 6 

.9980 

8 4 2 0 0 

. 6 7 

2 

.4450 

3 5 8 

.3506 

8 4 7 5 7 

. 55 

2 

.4475 

3 5 9 

.707  1 

8 5 3 1 7 

. 6 1 

2 

] 4 5 O C 

3 6 1 

.0675 

8 5 8 6 0 

. 8 6 

2 

.4525 

3 6 2 

.4318 

3 5 4 4 7 

. 3 2 

2 

.4550 

3 6 3 

.300  1 

8 7 0 1 7 

. O 1 

2 

4 5 7 5 

3 G 5 

.17  2 3 

8 7 5 8 9 

. 9 5 

2 

.4600 

3 6 '•> 

. 5 4 4 

8 6 16  8 

. 1 3 
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Table  3 (Continued) 

(e)  -0.2000<  I $ 3.1250 


§ 

®5 

. -4  C 2 5 

3 6 7 .9286 

6 6 7 4 5 

. 9 

.4650 

3 6 9 .3126 

8 9 3 2 8 

. 34 

.4675 

3 7 0 .7007 

6 9 9 1 4 

. 3 9 

2 

.4700 

3 7 2 .0927 

9 0 5 0 3 

. 7 6 

2 

.4725 

3 7 3 .4067 

9 10  9 6 

. 4 -r 

2 

.4750 

3 7 4 .6667 

9 16  9 2 

. S 2 

2 

,477  5 

3 7 6 .2927 

9 2 2 9 1 

. 9 4 

2 

.4600 

3 7 7 4 7 O O 7 

9 2 6 9 4 

. 74 

2 

.4625 

379 .1126 

9 3 5 0 0 

. 9 5 

2 

.4650 

3 8 0 .5268 

9 4 110 

.56 

2 

.4675 

3 6 1 .9489 

9 4 7 2 3 

. 6 1 

2 

. 4 «J  O O 

3 6 3 .3730 

9 5 3 4 0 

. 1 o 

2 

.4925 

3 8 4 .8012 

9 5 9 6 0 

. O 5 

2 

.4950 

366 .2334 

9 6 5 6 3 

. 4 9 

2 

.4975 

3 6 7 .6697 

9 7 2 10 

. 4 1 

2 

.5000 

389 .1101 

9 7 6 4 0 

.63 

2 

.5025 

390 .5545 

9 6 4 7 4 

. 6 2 

2 

.5050 

392 .0030 

9 9 112 

. 33 

2 

.5075 

393  . 4556 

9 9 7 5 3 

. 4 1 

2 

.5100 

3 9 4 .9  124 

1 0 0 3 9 6 

. o 

2 

.5125 

3 9 6 .3732 

101046 

. 3 

2 

.5150 

3 9 7 .636  1 

101696 

. 1 

2 

.5175 

399 .3072 

1 0 2 353 

. 6 

2 

.5200 

400 .7804 

10301 2 

. 7 

2 

.5225 

4 0 2 .2577 

103675 

. 5 

2 

.5250 

4 0 3 .7392 

1 04342 

. o 

2 

. 5 7 5 

4 0 5 ,2246 

105012 

. 2 

2 

.5300 

406 .7146 

1 O 5 6 6 o 

. o 

2 

.5325 

408 .2066 

1 0 6 363 

. 6 

2 

.5350 

4 0 9 .7066 

107045 

. o 

2 

.5375 

41  1 .2091 

107730 

. 1 

2 

.5400 

4 1 2 .7156 

106419 

. o 

2 

.5425 

4 1 4 .2264 

10  9 11  1 

. 7 

2 

.5450 

4 15  .7413 

109806 

. 2 

2 

.5475 

4 1 7 .2605 

1 10  5 0 6 
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,008330  1 

5 

.3228092 

- 

1 

.669644 

3 0 2 5 

1 

.201  ‘>225 

5 

.2914441 

- 

1 

. 4 6 5 7 5 2 

3 0 5 0 

.99558235 

5 

.2607468 

- 

1 

.265735 

3 0 7 5 

— 

.9893081  1 

5 

.2306989 

- 

1 

.069292 

3 10  0 

— 

.98309860 

5 

.20  1 2628 

- 

.876250 

3 12  5 

.97695267 

5 

, 1 7 2 8 1 4 

- 

.686559 

3 150 

— 

,97086913 

5 

. 14  4 2 7 6 7 

“ 

.500053 

3 17  5 

.96484684 

5 

.1166585 

- 

.3  1 6599 

3 2 0 0 

.95888475 

5 

.0695059 

- 

. 1 3 6 0 9 5 

3 2 2 5 

.35298169 

5 

.0631055 

.04  1597 

3 2 5 0 

— 

.94713671 

5 

,037  1 439 

.2  16576 

3 2 7 5 

,94 1 34074 

5 

. O 1 1 7 0 63 

.306932 

3 3 0 0 

.9356160 1 

4 

.9667606 

.558833 

3 3 2 5 

— 

,92993994 

A 

.9623527 

. 7 2 6 2 8 5 

3 >1  5 O 

— 

.9243 1 722 

4 

. 9 3 8 10  6 

,89  1485 

3 3 7 5 

— 

.91874774 

4 

.9  1 49426 

1 

.0544  -4  1 

3 4 0 0 

-- 

.9 1323060 

4 

.69 19570 

•1 

2 1 5 2 4 3 

3 ^ -5 

.90776492 

4 

,0693617 

1 

. 3 7 4 C C.  5 

3 4 5 0 

.90234989 

4 

,84  /2666 

1 

. 5 3 0 0 0 1^' 

3 4 7 5 

— 

.89698465 

4 

.6255805 

1 

.68589! 

3 5 0 0 

• 

.891 66842 

4 

.3043 1 33 

1 

.338993 

3 5 2 5 

— 

. 886400  23 

4 

.78345-  :? 

1 

.990404 

3 5 5 0 

— 

.38  1 180  10 

4 

. / 6 2 9 9 7 , 

2 

, 14  0 16  2 

3 57  5 

,87600648 

4 

.7429300 

2 

.200312 

6 0 0 

- 

.87067786 

4 

.7232377 

2 

.434923 

3 6 2 5 

— 

. 865T9533 

4 

.7039222 

2 

.580  10  1 

3 6 5 0 

— 

. ^ 6 O V 5 V 3 O 

4 

.6849702 

2 

. 7 2 3 O 3 4 

3 6 7 5 

— 

.85576  3 4.<» 

4 

.6663733 

2 

.866271 

3 7 0 0 

.05061289 

4 

.640  1 254 

3 

O O 7 3 g c 

"^725 

... 

, 8 .4  5 9 O 5 1 

3 

,6302  1 7 it 

3 

. 14  7 2 8 - 

\ 
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3 7 50- 

.04103602 

3 7 75- 

,03621410 

3 0 0 0- 

.031 42909 

3 0 2 5- 

.626606  1 9 

3 0 5 0- 

.621 90257 

3 0 7 5- 

.01731697 

3 9 0 0- 

.012691  19 

3 9 2 5- 

.00610247 

3 9 5 0- 

.60355 1 09 

3 9 7 5- 

.79903732 

4 0 0 0- 

.79455924 

4 0 2 5- 

.7901 1705 

4 0 50- 

.70571200 

4 0 7 5- 

.701 34053 

4 10  0- 

.77700375 

4 12  5- 

.772701 25 

4 15  0- 

. 76043262 

4 17  5- 

.76419745 

4 2 0 0- 

.75999467 

4 2 2 5- 

.75502459 

4 2 5 0- 

.751  66617 

4 2 75- 

. 74757904 

4 3 0 0- 

.74350417 

4 3 2 5- 

.73945923 

4 3 50- 

.73544519 

4 3 7 5- 

.73146106 

4 4 0 0- 

,72750715 

4 4 2 5- 

,72356167 

4 4 5 0- 

,71966616 

4 4 7 5- 

.71501907 

4 5 0 0- 

.71  I 90030 

4 5 2 3- 

.70016956 

4 5 5 0- 

. 70436654 

4 5 75- 

, 70C63C96 

4 6 0 0- 

.69690252 

4 6 2 5 - 

. 69320095 

4 6 5 0- 

.60952597 

4 6 7 5- 

.66567730 

4 7 0 0- 

.682254 1 1 

4 7 2 5- 

,67665672 

4 7 5 0- 

.67500464 

4 7 7S- 

.07-;  53025 

4 0Ut3  — 

.6C601612 

4 6 2 5- 

.66451677 

4 6 5 0- 

.66104595 

4 6 7 5- 

. 65759690 

4 9 0 0- 

.«r3417109 

4 9 2 5- 

.650770  19 

4 9 5 0- 

.64739157 

4 9 7 5 - 

.64403634 
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.6126302 

3 

. 2 6 5 9 9£> 

4 

.5953652 

3 

. 423577 

4 

.5704471 

3 

. 560025 

4 

. S o 1 O 2 1 7 

3 

.695532 

4 

.5455025 

3 

.6300  1 0 

4 

.5294746 

3 

.903552 

4 

.51 37447 

4 

.090 190 

4 

.490294 1 

4 

.2279  73 

4 

.4031213 

A 

. 3 5 0 9 4 3 

4 

.4602250 

4 

.409105 

4 

.45359 1 2 

4 

.6  10573 

4 

.4392230 

4 

.747367 

4 

.4261  1 1 1 

4 

.675464 

4 

.41 12464 

5 

,00293  1 

4 

.3976260 

5 

. 12  9 7 0 1 

4 

.3642512 

5 

,256  1 1 7 

4 

.3711113 

5 

,361666 

4 

.3562030 

5 

.507 196 

4 

.3455203 

5 

.032033 

4 

.3330606 

5 

,750403 

4 

.3200164 

5 

, o 8 O 3 6 2 

4 

,3007036 

6 

,003973 

4 

.2969604 

O 

.12  7 2 13 

4 

.20  5 34  09 

6 

.250129 

4 

.2739352 

6 

.372734 

4 

.2627170 

6 

.495040 

4 

.2516907 

6 

.6171  54 

4 

.24000 1 2 

6 

.739006 

4 

.2302151 

6 

.000606 

4 

,21  97515 

6 

.9621  1 5 

4 

.2004671 

7 

. 10  3 4 2 1 

-♦ 

. 19  9 3 5 8 7 

7 

.224567 

4 

. 1694232 

7 

.345633 

4 

. 1 7 9 6 5 76 

7 

. 4 6 6 5 6 2 

4 

. 1 7 0 0 5 9 0 

7 

. 3 6 7 4 4 5 

4 

. 10  0 6 2 4 4 

V 

. 7 O 6 3 o 3 

4 

. 15  13  5 10 

7 

,629030 

4 

.1422361 

7 

.949734 

4 

. 1 3 3 2 7 3 4 

6 

, O / V.’  5 o *< 

4 

. 12  4 4 6 3 9 

6 

. 19  12  9::^ 

4 

, 1 15  6 0 5 0 

6 

.31210'' 

4 

. 1 O 7 2 r • 1 

6 

.432965 

4 

.096925.. 

0 

,553661 

4 

.090699/ 

0 

, fc  7 4 a 7 9 

4 

. O 6 2 6 1 4 -> 

6 

. 7 9 3 9 0 1 

4 

.0746653 

« 

.9171 99 

4 

.0666513 

9 

.036547 

4 

.0591693 

O 

.1  6 0 0 3 7 

4 

.05-6153 

9 

.26166/,' 

4 

.044  191  1 

9 
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.64070426 

4 

.036  6945 

9 

. "525530 

.50  :2S  - 

.63739460 

< 

.0397205 

9 

.64  7750 

. 50  SO  - 

.63410717 

4 

.0226669 

9 

.770  163 

. 50  TS - 

.63064225 

4 

. O 1 5 7 3 5 1 

9 

.692650 

. 5 1 OO  - 

.62759913 

4 

.0069200 

1 

O 

.01576 

.51 25- 

.62437762 

4 

.0022196 

1 

O 

. 1 3 6 9 2 

,5 1 SO- 

.62117753 

3 

.9956325 

1 

o 

.26235 

.5175- 

.6179991^ 

3 

.969  596 

1 

o 

.366  1 1 

.5200- 

.61464176 

3 

.9627965 

1 

o 

.51006 

,5225- 

.61170525 

3 

.9765412 

1 

o 

3 4 4 O 

.5250- 

, 60  656  96  4 

3 

.9703951 

■1 

o 

. 7 5 9 0 4 

.5275- 

.60549443 

3 

.9643505 

1 

o 

.66400 

.5300- 

.60241975 

3 

.9564 1 19 

1 

1 

.00931 

.5325- 

.59936473 

3 

,9525717 

1 

1 

. 13  4 96 

.5350- 

.596330 10 

3 

.9466344 

1 

1 

.26096 

.5375- 

.5933 1 522 

3 

.9411955 

1 

1 

.36733 

.5400- 

.590  3 1 99  2 

3 

.9356535 

1 

1 

.51416 

.5425- 

.56734404 

3 

,9302070 

1 

n 

.64  133 

.5450- 

.56436740 

3 

.92  46544 

1 

1 

,76391 

.5475- 

.56144941 

3 

.9195916 

1 

1 

.69692 

.5500- 

.57653076 

3 

,91 44231 

1 

2 

,02535 

.5525- 

.5756309 1 

3 

,9093445 

1 

2 

.15  4 2 1 

.5550- 

.57274921 

3 

.9043517 

1 

2 

. 26  355 

.5575- 

.56966639 

3 

.699449 1 

1 

2 

.41330 

. SfiOO- 

.56704 1 44 

3 

.6946296 

1 

2 

. 5 4 3 5 2 

,5625- 

.56421 463 

3 

.6696954 

1 

2 

.67424 

.5650- 

.561  4056'-: 

3 

.6652446 

1 

2 

.60544 

.5675- 

. 5 5 66  1 4 O 'S 

3 

.6606763 

1 

2 

,93709 

,5700- 

.55564 1 57 

3 

. 6 7 6 1 6 «»  4 

1 

3 

.06937 

.5725- 

.55306545 

3 

.67 1 7797 

1 

3 

.20204 

.5750- 

.53034714 

3 

.6674520 

1 

3 

3 7 5 2 6 

.5775- 

.54762529 

3 

. 6 6 3 ••  9 6 5 

1 

3 

.46907 

.5600- 

.54492096 

3 

.6590307 

1 

3 

.60334 

.5625- 

.54333327 

3 

,6549  160 

1 

3 

.736  19 

.5650- 

.53956242 

3 

.6506699 

1 

3 

.67360 

.5575- 

.53690629 

:j 

.646935C 

1 

4 

.00956 

. 5 9 0 0- 

.53427076 

3 

.643054 1 

1 

4 

.14613 

.5925- 

.531 6493C 

3 

.63924  1 5 

1 

4 

. 26327 

,5950— 

.52904360 

3 

,6354969 

1 

4 

. 4 2 0 9 6 

.SC75- 

,5264545 1 

3 

.S3  16231 

1 

, 3 3 9 3 0 

,6000- 

.523661 29 

3 

.6262163 

1 

4 

. 5 9 71  2 3 

.6025- 

521 32403 

3 

,6240763 

1 

4 

,6370  1 

.60  5 0- 

.5 1 676223 

3 

.62 130^' 

1 

4 

.97796 

,60  V 5 - 

.5  1625576 

3 

.61  7 7946 

1 

3 

. 1 16  7 2 

.61  O O - 

,5 1374492 

3 

.61 44496 

1 

CT 

,26017 

.61  5 - 

.5 1 1 24953 

3 

.61  1 1094 

1 

5 

.40225 

,61  SO  - 

.SOS7S913 

3 

.6079499 

1 

5 

.54499 

.51 75- 

.5  630362 

3 

.6047906 

1 

s; 

.66637 

.6200- 

.5036532*1 

3 

.6016931 

1 

5 

.63244 

. C 2 2 5 - 

.501 41766 

3 

.7966069 

1 

5 

,977  1 9 
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3 
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3 
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3 
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3 
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1 7 .00992 
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3 
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3 

.7736756 
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3 

.7713913 

1 7 .46336 
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3 

.7639609 
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3 
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1 7 .76946 
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3 

.7642466 
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3 

.7619664 

1 3 .07361 
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3 
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6 6 2 5- 
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3 
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3 

.7554139 
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3 
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3 
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3 
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3 
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3 
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3 
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3 
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3 
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1 9 .03625 

6 6 7 5- 
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3 
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3 
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3 

.7332694 
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3 
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3 
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3 
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2 1 .00796 
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3 
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3 

.7256052 

2 1 .35074 
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3 
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2 1 .52346 
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,42272033 

3 

. 7230674 
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3 
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7 17  5- 
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3 
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2 2 .0  47  26 
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3 
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4 1495226 

•7 
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,4 1303770 

3 

. 7 1 C 9 3 1 7 
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,41 i 13420 

3 

. . 1 5 8 0 59 
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7 3 0 0- 

.40924 1 69 

3 
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•2  2 ,93392 

7 3 2*3- 

.40735963 

3 

.7 1 36590 

23 ,1201 1 

7 3 5 0- 

.40546635 

3 

,71 26350 

2 3 . 3 C 2 2 9 

7 3 7 5- 

.40362763 

3 

,71  16440 
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7^00- 

.401  77745 

3 
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*'3  . 6 6 9 5 '7 
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3 
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2 3 .65459 

7 5 O - 
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3 

.706666^ 
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7 4 / 5 - 
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.39^-»607  2 

3 .70  / 1 737 

2 4 
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.7525- 
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2 4 

.605  17 
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2 4 

, 7 9 3 2 6 
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2 4 
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2 5 

.1  7 6 7 0 

.7625- 

. 36556627 

3 . 7 O 3 4 , .3  4 

2 5 

.37192 

.7650- 

.36363951 
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2 5 
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2 5 
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.7700- 

.36037135 
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.95793 

.7725- 

.37665162 
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. 15534 

.7750- 

,37594 1 67 
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2 S 

. 35386 

.7775- 

.37524 1 32 

3 .69996/^6 
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,7625- 

.371 66657 
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.7650- 
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.1  5 6 5 4 

.7675- 
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.36359929 
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.361 97277 

3 .0966426 
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.36035507 

3 .6965626 
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.6025- 
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.35714671 
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2 9 
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.35239970 
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.6150- 
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, 3 3 5 0 0 

.6250- 
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. 2 2 e.  o o 
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.337 12963 
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. 6 3 6 € > 
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.32635956 
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3 3 
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.6572- 

.32549906 

3 .6963626 
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. 5 3 0 3 2 

.6600- 

.32406042 

3 .6966005 

3 3 

. - 7 6 3 / 

.6625- 

.3-266  3 1 

3 .6966559 

3 4 

. O 15  6 7 

.6600- 

.321 26567 
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3 4 

.23025 
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.3 -967006 

3 .69  74  246 

3 4 

. 4 O 1 1 
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.6750 

- 

.6775 

- 

.6  600 

- 

.6625 

- 

.6650 
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4 .1614142 
4 .1633961 
4 ,1653796 
A .1673624 
4 ,1693453 
^,191 3265 
A .1933136 
4 ,1952975 
A ,1972633 
A .1992676 
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4 

.4045393 

3 3 0 

.4  730 

.9373- 

.OT1  1S512 

4 

.4065270 

3 3 1 

.0060 

.9  400- 

.07093609 

4 

.4095 1 79 

3 3 3 

,14  4© 

.94  23- 

.07073777 

4 

.4105069 

3 3 4 

.4065 

.9450- 

.070540 19 

4 

.4124943 

3 3 5 

.032  1 

.9475- 

.0T034336 

4 

.41  <'4936 

3 3 7 

.10  17 

. 9500  - 

07014727 

4 

.4164714 

3 3 0 

.9353 

.9523- 

.06995191 

4 

.41  34595 

3 3 9 

.0929 

.9530- 

,06975729 

4 

,4204477 

3 4 1 

.2544 

.9575- 

.06956339 

4 

, 4 2 r?  4 .7  4 C 

3 4 2 

.6  19  9 

.9900- 
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4 

.4244217 

3 4 3 

.9094 

,9625- 

,06917776 

4 

.426 1090 

3 4 5 

. 3 c.  2 O 

.9650- 

.0699960  1 

4 

. 42  6 3 949 

3 4 6 

.7403 

.9675- 

.069  9499 

4 

.43039 1 O 

3 4 © 

.12  17 

.9/00- 

.06960467 

4 

.4323673 

3 4 9 

.3072 

,9725- 

.06541507 

4 

.4343539 

3 5 0 

.0967 

.9750  - 

,069226 1 7 

4 

.4363399 

3 5 2 

.2903 

.9775- 

.06003796 

4 

.4393243 

3 S 3 

.6070 

.9900- 

.06795045 

4 

, 4 4 O 3 t,  • 

3 5 5 

,0093 

.9925- 

.06766365 

4 

. 4 4 2 2 9 4 C' 

3 5 6 

4 9 5 0 

.9650- 

.06747753 

4 

.444  2704 

3 5 7 

,9047 

. 9 t>  7 5 - 

.06729209 

4 

. 4 4 <5  2 6 1 => 

3 5 9 

.3104 

. 9 9 O O - 
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4 

.4402447 

3 6 0 
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, 9925- 

. / 6 6 9 2 3 2 7 

4 
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.15  0 0 

- 

.9>f>0- 
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4 
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3 6 3 
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4 
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4 

.4561766 

3 6 o 
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2 
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4 
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3 6 7 
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• * 2 
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.06501305 

4 

.460 1 407 
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, H ’7 

2 

. oo  / a - 

.05553304 

4 

.462  1223 

3 7 0 

.775  1 

2 

. o » o o 

.05555355 

4 

.464 1025 

3 7 2 

.2256 

2 

. O 1 2S  - 

,055474 95 

a 

.4650645 

3 7 3 

.6604 

2 

. O 1 so  - 

.05529557 

4 

.4660635 

3 7 5 

.13  9 1 

2 

. O 1 T S - 

.0651 1946 

4 

.4700445 

3 7 6 

.6022 

2 

. O 2 O O > 

.05494270 

4 

.4720240 

3 “ 6 

.0692 

2 

. o 2 as  > 

.05475555 

4 

,4740037 

3 7 9 

.5405 

2 

.02  50  - 

.054591 10 

4 

.4759622 

3 6 1 

.0159 

2 

. O 2 TS  - 

.05441526 

4 

.4779606 

36  2 

.4955 

2 

.0300- 

.06424207 

4 

.4799396 

36  3 

.9794 

2 

.0325- 

.05405550 

4 

.4619171 

36  5 

.4672 

2 

.03  50  - 

.05359557 

4 

.4636949 

3 6 6 

.9594 

2 

.03  7 5 - 

.06372325 

4 

.4656713 

3 6 6 

.4557 

2 

. 0400  - 

.05355157 

4 

,4676479 

3 6 9 

.956  2 

2 

.0425- 

.05336052 

4 

.4696246 

39  1 

.4609  • 

2 

. O 4 50  - 

.06321005 

4 

.4916003 

3 p 

.9696 

2 

.04  75 - 

.053040  25 

4 

.4937761 

3 9 4 

,4630 

2 

,0500- 

,05257105 

4 

,4957520 

3 9 6 

.0005 

2 

, 05  25  - 

.05270247 

4 

.4977267 

3 9 7 

.522  1 

2 

, 05  50  - 

.05253449 

4 

.49970 16 

3 9 9 

.048  1 

. 3 

.0575- 

.05235711 

4 

,5016752 

4 0 0 

.576  1 

2 

.0500- 

.06220034 

. ao  3 6 4 90 

4 0 2 

.112  5 

2 

.0525- 

.052034 1 7 

4 

.5056230 

4 0 3 

.6512 

2 

.0550- 

.051 55550 

4 

.5075957 

4 0 5 

,19  4 2 

2 

.0575- 

.051 70353 

4 

.5095667 

4 0 6 

.74  14 

2 

.0700- 

.051 53924 

4 

.51  15403 

4 0 6 

.2929 

2 

.0725- 

.051 37545 

■ % 

.5133122 

4 0 9 

,6467 

2 

.0750- 

.05121223 

4 

,51 54626 

4 11 

.4066 

■2 

.0775- 

.06104953 

4 

.51  7 4 5 B 1 

4 12 

.9732 

2 

. 0500  - 

.05055755 

4 

.5194247 

4 14 

.5419 

2 

,0525- 

.060725  12 

.52 1 3943 

4 16 

.114  9 

2 

.0550- 

.05055524 

4 

.5233644 

4 17 

,6922 

2 

.0575- 

.06040495 

4 

. 5 2 5 ra  3 4 7 

4 19 

. 2 4 O 

2 

.0900- 

.06024522 

4 

.5273036 

4 2 0 

6 6 0 1 

2 

.0925- 

.0500060“! 

.5292713 

A m: 

4 5 0 4 

2 

.0950- 

.05992745 

4 

.53 1 2392 

4 2 4 

.045  1 

2! 

. Cl  9 7 S - 

.05975943 

4 

.53320/  .3 

4 2 5 

. 6 4 •.  3 

2 

. 1 C OO  - 

.05961 196 

4 

. 5 3 5 1 7 2 

4$  >■ 

.2476 

2> 

,10  25- 

.05945505 

4 

.3371  »'  3 

* . e 

. 8 5 5 C 

2! 

,10  50- 

,0592967  't 

4 

,33910  i 

A S.  O 

.4676 

2 

. 10  7 5- 

.05913292 

3 

.54 10/32 

4 3 2 

,0944 

' S> 

. 1 1 O O - 

,OS696“67 

4 

, 54  3 f.  3 6 1 

4 3 3 

. 7 0 5 4 

« 

. 1 1 2 5 - 

.05653296 

4 

, 5 4 r O O 3 1 

4 3 5 

.3306 

2 

.1150- 

,05657865 

4 

.5469064 

-A  ^ 

, 9 9 o T 

1 V S - 

. t:  . z:*  5 2 5 2 5 

< 

.54693^^ 

4 3 6 

.5950 

S' 

, 12  0 0- 

.056372  10 

4 

. 5 '5  O 6 9 5 3 

4 4 0 

. 2 3 T.  ft 

2 

. 1 2 2 5 - 

,05621 96 T 

, 5 '3  5 6 V.  3 3 

4 4 1 
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0.2550  < 3.1250 


c 

F 

G 

H 

2 

.1250" 
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-4 

.5546216 

443 .5243 

2 

12  75- 

.05791626 

4 

.5567636 

4 4,  5 . 1 7 6 3 

2 

. 1 3 O O - 

.05776536 

4 

_ 5 5 6 V 4 5 o 

(5  0 3 2 0 

2 

, 13  2 5- 

.05761496 

4 

.5607070 

4 4 0 . 4 D 3 S 

2 

. 1 3 50  - 

.057465  1-1 

4 

.5626602 

4 0 0 .15  9 0 

2 

. 13  7 5- 

.05731362 

4 

.5646263 

'5  5 1 .6269 

2 

. 14  0 0- 

.057 16703 

4 

.5665666 

4 5 3 .5032 

2 

. 14  2 5- 

.05701675 

4 

.5665477 

4 5 5 . 1 6 2 0 

2 

. 1 4 50  - 

.05667101 

4 

.5705070 

4 5 6 .6653 

2 

. 14  7 5- 

.05672377 

4 

.5724651 

4 56  .5531 

2 

. 15  0 0- 

. O 5657  705 

4 

.5744234 

4 6 0 .2455 

2 

. 15  25- 

.05643064 

4 

.5763606 

4 6 1 .9423 

2 

. 15  50- 

.05626515 

4 

,5763360 

4 6 3 .6437 

2 

. 15  7 5- 

.0561  399  6 

4 

.560294  1 

4 6 5 . 3 4 9 *3 

2 

. 16  0 0- 

. O 5599  526 

4 

.5622505 

4 6 7 .0600 

2 

. 16  2 5- 

.055651 10 

4 

.5642056 

4 6 6 .7749 

2 

. 16  50- 

. O 5»  5 V O 7 4 3 

4 

.5661612 

4 7 0 ,4944 

2 

. 16  7 5- 

.05556427 

4 

.5661 170 

4 7 2 ,2  166 

2 

. 17  0 0- 

.055421 59 

4 

.5900700 

4 7 3 .9472 

2 

. 17  2 5- 

.055279^2 

4 

.5920246 

4 7 5 .6605 

2 

. 1 7 50- 

,05513772 

4 

.5939769 

4 7 7 .4  162 

2 

. 1 7 7 5- 

.054  99  654 

4 

.5959307 

4 7 9 . 16  0 7 

2 

. 16  0 0- 

.05465562 

4 

.59766 19 

4 6 0 ,9076 

2 

. 16  2 5- 

.0547 1562 

4 

.5996346 

4 6 2 .6593 

2 

. 16  50- 

.05457566 

4 

,60 1 7651 

4 6 4 .4  154 

2 

. 1 6 7 f5  - 

.05443663 

4 

.6037356 

466,1761 

2 

. 1900- 

,05429767 

4 

,60  566  64 

4 6 7 .94  16 

2 

. 19  2 5- 

. 0 54  1 5956 

4 

.6076360 

4 6 9 .7  1 1 7 

2 

. 19  50- 

,05402 1 77 

4 

.60  9S6S9 

49  1.  4664 

2 

. 19  7 5- 

.05366444 

4 

.61 15345 

4 9 3 .2657 

2 

.2000- 

.05374756 

4 

.6134621 

4 9 5 .0497 

2 

.2025- 

.053611 17 

4 

,6154299 

4 9 6 .6303 

2 

.2050- 

.05347526 

4 

.61 73779 

4 9 6 .63  1 7 

2 

.20  7 5- 

.C533393C 

4 

.6193246 

5 0 0 .4297 

2 

.2100- 

.0532046 1 

4 

,6212705 

5 0 2 .2324 

2 

.21 25- 

.05307026 

4 

,6232165 

5 0 4 .0397 

2 

.21  50  - 

.0529362 1 

4 

.6251613 

5 0 5 . 6 *=?  ! 7 

2 

. i 1 7 5- 

.0526026  1 

4 

.627 1064 

5 0 7 .6665 

2 

.2200- 

.05266045 

4 

,6290504 

5 0 9 .4099 

2 

.22X5- 

.05253675 

4 

.630953  i 

5 11  .3160 

2 

.2250- 

,0S2-«0  15C 

£. 

.w3^  93C2 

3 t J . t 4 6 6 

2 

.2275- 

,05227272 

4 

.634  6796 

5 14  • '?  0 2 3 

2 

.2300- 

.052^4136 

,0366210 

5 1 6 .6229 

2 

.232.>- 

.0520104  6. 

4 

, 6 3 7 6 .1  . * 

5 1 8 .6679 

2 

.2350- 

.051 66003 

4 

.640704  1 

5 2 0 .5  1 73 

X 

.2375- 

.051 75003 

4 

. 6 4 2 « 4 4 3 

522 .3724 

2 

.2400- 

.051 62045 

4 

,6445“3i. 

5 2 4 ,2316 

2 

.2425- 

,051 491 33 

4 

.646522  7 

5 2 6 .0957 

2 

.2450- 

.O" 1 36265 

4 

.6404623 

5 2 7 .9647 

2 

.24  7 5 - 

.05 1 23440 

4 

.6504008 

5 29  .os's'll 
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Table  4 (Continued) 
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? 

. 2SOO - 

.051 10656 

4 .6523382 

5 3 1 

.7169 

2 

.2925- 

,05097920 

4 .6542758 

5 3 3 

.6002 

2 

.2530- 

.05065225 

4 .656212/^ 

5 3 3 

,4303 

2 

.2575- 

, O 5 O 7 2 5 •?  2 

4 .6581477 

5 3 7 

.3811 

2 

. 2 6 0 0- 

,05059962 

4 .660082-* 

5 3 9 

.2788 

2 

.2625- 

.050»*7393 

4 .6620194 

5 4 1 

.18  14 

2 

.2650- 

.0503-467  1 

4 .6#S39S29 

5 4 3 

.0087 

2 

.2679- 

.09022366 

4 .6658866 

5 4 S 

.0009 

2 

.2700- 

.050099-46 

4 .6678206 

5 4 6 

. cj  1 8 O 

2 

. 2 7 2 5- 

.04997550 

4 .6697536 

5 4 8 

,8400 

2 

.2750- 

.04965192 

4.6716854 

5 5 0 

.7667 

2 

.2773- 

.0497267“ 

4 ,6736175 

5 5 2 

.6984 

2 

.2600- 

.04960603 

4 ,6755485 

5 5 4 

,6349 

2 

.2625- 

.04946370 

4 .6774799 

5 5 6 

.5764 

2 

.2650- 

.049361 76 

4 ,6794101 

5 5 8 

.5228 

2 

.2675- 

.049240  27 

4 .6613392 

5 6 0 

.4739 

2 

.2900- 

.0491  1916 

4 .6632687 

5 6 2 

.430  1 

2 

.2925- 

.04699646 

4 .6651970 

5 6-4 

.3011 

2 

. 29  50  - 

.04667615 

4 .66  / 1242 

5 6 6 

] 3 5 7 O 

o 

.2975- 

.04675626 

4 .6690518 

5 6 8 

,3279 

2 

.3000- 

.04663676 

4 .6909763 

5 7 0 

.3036 

2 

.3025- 

.04651967 

4 .6929051 

5 7 2 

.2845 

2 

.3090- 

.04640096 

4 ,6948  3 08 

5 7 4 

.2701 

2 

.3075- 

.04626265 

4 .6967554 

5 7 6 

.2608 

2 

.3100- 

.046  16474 

4 .6986803 

5 7 8 

.2565 

2 

.31  29  - 

.04604721 

4 .7006042 

5 8 0 

.2570 

2 

.31 50- 

.04793007 

4 .7025270 

5 6 2 

.2626 

2 

.3175- 

.04761333 

4 , 70  4 450  1 

5 8 4 

.273  1 

2 

.3200- 

.04769696 

4 .7063721 

5 8 6 

.2887 

2 

.3225- 

.04758098 

4 .7082931 

5 8 8 

.3091 

2 

.3290- 

.04746539 
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5 9 0 

.3347 

2 

.3275- 

,047350 16 

4 .71  21345 

5 9 2 

.3652 

2 

.3300- 

.04723536 

4 .71  40551 

S 9 -4 

.4009 

2 

.3325- 

.047  1209  1 

4 .7159747 

3 3 G 

.4415 

2 

.3350- 

.04700663 

4 .7178931 

5 9 8 

,487  1 

2 

.31475- 

,046693  14 

4 .71981  19 

6 0 0 

5 5 7 9 

2 

,3-*00- 

.0467798  1 

4 ,7217296 

60  2 

5 9 3 6 

2 

.3^23- 

.04666666 

4 .7236462 

G O 4 

.6544 

.3^50- 

.04655427 

4 r .»  1 « 

— T ^ — 

O to 

.720  1 

2 

.3J*75- 

.04644206 

4 7274778 

6 0 8 

.791' 

2 

.3500- 

.046330  23 

4 .7293941 

6 10 

.8672 

2 

.3525- 

.04621 674 

4 .7313080 

«5 

.9482 

2 

3 5 5 U - 

.046 10763 

4 .7332221 

6 1 5 

.0344 

2 

.3575- 

.04599669 

4 .7351368 

to  1 

.12  5 8 

2 

.3600- 

. O 4 5 O 8 6 •-  O 

-<*  .73  70-^89 

c:  1 9 

• •% 

2 

,3623- 

.0457  7 64  7 

4 .7389613 

6 ; 

? 1 

3 2 3 5 

2 

.3650- 

.04366660 

4 .7-408733 

6 2 3 

.430  1 

2 

.3675- 

eA 

4 .7427846 

6 2 5 

, to  4 2 O 

2 

.3700- 

. O 4 S 4 4 6 "s  5 

4 . 7 4 -4  6 9 4 

6 2 7 

. to  5 ->3  L. 

2 
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,0  4 5 33995 

4 , . 6 6 O 5 1 

6 2 9 
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Table  4 (Cnntinued) 
0.2550  4$  ^ i?‘i0 
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.04533170 
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.0451336  1 

3 
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.04501636 

3 

. 3035  - 
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3 
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3 
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.04469573 

3 

.3900- 

.04456956 

3 

.3935- 

.04446377 

3 
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.04437630 

3 
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.044373 1 7 

3 

. ^ O O O - 

,044 16637 

3 
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3 

.40  50  - 

,0439596 1 

3 

.40  75- 

.04365603 

3 

.4100- 

,04375359 

3 

.4135- 

.04364940 

3 

.4150- 

.04354669 

3 

.41  75  - 

.04344434 

3 

4 3 C O 

. C 4 3 3 4 3 1 1 

3 

.4335- 

.04334033 

•» 

.4350- 

.043 13665 

3 

.4375- 

.0430377 1 

3 

. 4300- 

.04393666 

3 

.4335- 

.04363639 

3 

.4350- 

.04373630 

3 

.4375- 

.04363635 

3 

.4400- 

.04353660 

3 

.4435- 

.04343756 

3 

.4450- 

.04333667 

3 

.4475- 

.04334006 

2 

,4500- 

.04314160 

3 

,4535- 

.04304363 

3 

.4550- 

.04194617 

3 

.4  5 7*3  - 

.04164C.6  1 

3 

.4600- 

.041751  7 » 

3 

,4635- 

.041 65505 

3 

.4650- 

.041 5566 1 

3 

.4675- 

,041 46349 

..■> 

.4700— 

.041 36667 

3 

.4735- 

.041371  16 

3 

.4750- 

.041  17594 

3 

.4775- 

.04106103 

3 

. 4 a O O - 

.0409664  1 

S’ 

, 4 a 3 5 - 

.04009306 

3 

. 4 6 5 0- 

.040  79  6 07 

3 

.4675- 

.04070433 

3 
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3 
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3 
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,04  .4349  1 

3 
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.04033335 
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4.7465136 

6 3 1 

.9060 

4 .7504339 

6 3 4 

.0404 

4 .7533309 

6 3 6 

.17  7 6 

4 .7543  3 93 

6 3 6 

.3206 

4 .7561467 

6 4 0 

.4665 

4 .7560531 

6 4 3 

.6315 

4 .7599565 

6 4 4 

.7797 

4 .7516643 

6 4 6 

.9433 

4 ,7  637669 

6 4 9 

.1119 

4 ,7656  7 37 

6 5 1 

2 6 5 7 

4 ,7675753 

6 5 3 

.4646 

4 ,7694764 

6 5 5 

.6469 

4 .7713605 

6 5 7 

.8365 

4 .7733830 

6 6 0 

.0334 

4 .77516  4 3 

6 6 2 

.3335 

4 .7770650 

6 6 4 

.4367 

4 .7769644 

6 6 6 

.6493 

4 .7606636 

6 6 8 

.665  1 

4 .7637616 

6 7 1 

.066  1 

4 .7646796 

6 7 3 

.3135 

4 . 7665779 

6 7 5 

,3443 

4 ,7664749 

6 7 7 

.7613 

4 .7903701 

6 6 0 

.0235 

4 .7933669 

6 6 3 

,3713 

4 .7941613 

6 6 4 

.534  1 

4 .79  60  5 60 

6 6 6 

,7634 

4 ,7979496 

6 3 9 

.0461 

4 .7996435 

6 9 1 

.3149 

4 .60  17356 

6 9 3 

,56^4 

4 .6036360 

6 9 5 

.6691 

4 .6055193 

6 9 6 

.15  4 1 

4 .6074096 

7 0 0 

,4445 

4 .6093004 

7 0 3 

.7403 

4 .61 1 1667 

7 0 5 

.0413 

4 .6130790 

7 0 7 

.346  1 

4 .6149666 

7 0 9 

.6600 

4 .6168537 

7 11 

.0773 

4 .6187410 

7 14 

.3003 

4 .6306374 

7 16 

.6264 

4 .62  35143 

^ 1 « 

,9622 

4 .6343267 

7 3 1 

.3013 

4 ,6363636 

7 3 3 

,6456 

4 .6361676 

7 ^ 5 

,9956 

4 .6300506 

7 3 6 

.3513 

4 .83  1 934  1 

7 3 0 

,.7  124 

4 ,6336:53 

7 3 3 

.0766 

4 .6356966 

7 3 S 

.4505 

4 .e3T5763 

7*  3 7 

.620  1 

4 .6394566 

7 4 0 

.2109 

4 . 6 4 1 3 7 ft  6 

7 4 S 

. 5 9 S'  4 

4i^ 

Table  4 (Continued) 

0.2550«  3.1250 

s 

F 

G 

H 

2 .5000- 

.04024007 

4 .5432167 

7 4 4 .993  1 

2 . 50  2S - 

.04014510 

4 .44SO‘V64 

7 4 •/  .3927 

2 .5050- 

.04005640 

4 .6469736 

7 4 9 .7976 

-*  . 5 O T 5 - 

.03<»964<»«» 

4 .5455503 

752.2060 

2 .5100- 

.03957357 

4 .5507273 

7 5 4 .624  1 

2 .5125- 

.03975303 

A .5526033 

757.0457 

2 .5150- 

.0396924/ 

4 .5544754 

7 5 9 .4725 

2 .51  75  - 

.039502 19 

4 .55  63526 

7 6 1 .9055 

2 .5200- 

.02951220 

4 .5502273 

764 .3435 

2 .52  25- 

,03942249 

4 ,560101  1 

7 6 6 .7577 

2 .5250- 

.03933305 

4 .56 19739 

7 6 9 .237  1 

2 .5275- 

.03924390 

4 .5635459 

771 .6922 

2 . 5300  - 

.03915501 

4 .5657169 

774 . 1526 

2 .5325- 

.03906540 

4 .5675555 

776 .6191 

2 ,5350- 

.03597507 

4 .5694591 

779  ,0910 

2 .5375- 

.03559001 

4 .5713255 

751 .5655 

2 .5400- 

.03550222 

4 .5731977 

7 6 4 .05  16 

2 ,5425- 

.0357  1 4“'0 

4.57  50656 

7 6 6 .5403 

2 .5450- 

.03552745 

4 .6769340 

7 0 9 . C 3 4 S 

2 .5475- 

.03554047 

4 .5755002 

7 9 1 .5346 

2 .5500- 

.03545376 

4 .6506669 

7 9 4 .0^05 

2 .5525- 

.03535732 

4 .5525326 

7 9 6 .55  1 7 

2 .5530- 

.035251 14 

4 . 55  4 3959 

7 9 9 .0690 

2 .5573- 

.03519523 

4 .5562629 

501,5916 

2 .5500- 

.03510955 

4 ,555  1274 

0 0 4 . 1 2 0 1 

2 .5525- 

.035024  19 

4 .55999  1 1 

5 0 6 .6542 

2 ,5550- 

,03  /-W3907 

4 .69  15535 

609.1940 

2 .5575- 

.03755420 

•«  .593T157 

5 1 1 .7396 

2 . 5 T O O - 

.03775959 

4 ,5955767 

6 1 4 ,2907 

2 . 5 T 2 5 - 

.O  3755525 

4 ,6974353 

616 .6477 

2 . 5 T 50 - 

.037601  15 

4 .5992975 

6 19  .4104 

2 .5775- 

.03751732 

4 .901  1573 

621.9765 

2 .5500- 

.03743375 

4 .9030163 

5 2 4 , 3 1 

2 .5025- 

.03735043 

4 .9045757 

0 2 7 .I  3 3 2 

2 .5650- 

.03726736 

4 .9061  329 

6 2 9 ,7  155 

2 .5575- 

.037 15454 

4 .9055593 

5 3 2 .3  102 

2 . ' <»  O O - 

.03710195 

4 .91C4462 

5 3 4 . 9 O 2 s 

2 .5025- 

.0370  1 967 

4 .9123022 

5 3 T .5106 

2 .5950- 

.0369376 1 

4 .914  15"’4 

4 4 0 119  4 

2 . 5 9 T 5 _ 

.O  366557  5/ 

4 .2160117 

e "P  T ^ ^ rs 

2 .5000- 

,03677422 

4 .£>175652 

6 4 5 .3544 

2 .5025- 

.0366929 1 

4 .9  -97197 

5 4 ;•  .9606 

2 .5050- 

.03661 154 

4 .92  15724 

5 5 0 ,6130 

2 ,5075- 

,03653101 

4 ,9234234 

5 5 3 .2509 

2 ,6100- 

.036450. 13 

4 .925  2 749 

6 5 5 , t r;  4 ^ 

2 .0125- 

.03637009 

4 .9271255 

5 5 6 .5440 

.0150- 

.036259  £'9 

4 .9209  7:3  4 

5 6 1 .19  9 5 

2 ,61  7 5 - 

.0362  10  14 

4 . 3 3 C C 2 3 7 

6 6 3 .6609 

2 ,6200- 

.0.,6  13052 

4 .9326739 

6 6 6 ,5260 

2 .6225- 

.CSiiOSI  15 

4 .9345226 

6 6 9 .20  1 1 
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Table  4 (ContJr.ued) 
0.2590^  3.1250 

F G 


3 

.fi350- 

.03557303 

3 

.6375- 

.035693 13 

3 

.6300- 

.03561446 

3 

.6335- 

,03573603 

3 

.6350- 

.03565764 

3 

.6375- 

.03557969 

3 

,6aoo- 

.035503 1 7 

3 

.6^35- 

.03543466 

3 

.6450- 

.03534743 

3 

.6475- 

.03537039 

3 

. 6 5 0 0- 

.03519360 

3 

.6535- 

.0351 1 703 

3 

.6550- 

.03504069 

3 

,6575- 

,03496456 

3 

.6600- 

.03466670 

03461304 

3 

.6650- 

.03473760 

3 

.6675- 

.03466339 

3 

.6700- 

.0345674 1 

3 

, 6 -r  3 5 - 

.0345 1364 

3 

, 6 7 5 0 — 

.03443610 

3 

.6775- 

, 3 4 3 6 3 7 6 

3 

.6600- 

*03438966 

3 

.6635- 

.03431560 

3 

.6650- 

.03414313 

3 

.6675- 

.03406666 

3 

. 6 9 0 0- 

.03399546 

3 

.6935- 

.033i33344 

3 

.6950- 

.03364964 

3 

. 6 9 7 5- 

.03377706 

3 

.7000- 

.03370466 

3 

.7035- 

,03363353 

3 

.7050- 

03356057 

3 

.7075- 

.0  33  4666  4 

3 

.7100- 

.03341731 

3 

,7135- 

,03334600 

3 

, 7 i 5 0- 

.03337490 

3 

.7173- 

.03330399 

3 

. 7 3 0 0- 

.03313330 

3 

.7335- 

.03306363 

3 

,7350- 

.03399354 

' 3 

,73  75- 

.03393346 

'.c: 

. 7300- 

03365359 

;2 

.7335- 

, C 3376393 

.7350- 

,033713  4 7 

3 

.7375- 

.r  3364430 

o 

.7-^00- 

.03357515 

3 

.7435- 

.03350636 

3 

. 7450- 

.03343763 

3 

. 7 « V S - 

.03336916 
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4 .9363705 

6 7 1 

.680  1 

4 .9363176 

6 7 4 

.5649 

4 .9400636 

0 7 7 

.3556 

4 .9419  0 93 

6 7 9 

.9521 

4 .9437539 

6 6 3 

.6546 

4 .945599  1 

6 6 5 

.3633 

4 .9474430 

6 6 6 

.0774 

4 .9493656 

6 9 0 

.7976 

4 .95  1 13  76 

6 9 3 

.5339 

4 .9539669 

6 9 6 

.3560 

4.9546114 

6 9 6 

.9944 

4 .9566517 

9 0 1 

.7364 

4 .9564913 

9 0 4 

.4864 

4 .9603399 

9 0 7 

.3444 

4 .9631693 

9 10 

. 0065 

4 .9640077 

9 13 

.7746 

4 .9656-140 

9 1*^ 

5 4 6 4 

• 

4 .9676609 

9 16 

.3266 

4 .9695171 

9 3 1 

.114  6 

4 .9713534 

9 3 3 

.9066 

4 ,973  1670 

9 3 6 

.7047 

4 19750331 

9 3 9 

.5069 

4 .9766551 

9 3 3 

.3190 

4 .9766667 

9 3 5 

.13  5 3 

4 .9605301 

9 3 7 

.9575 

4 .9633533 

9 4 0 

,7659 

4 .964  1635 

9 4 3 

,6  304 

4 .96  60  1 39 

9 4 6 

,4609 

4 ,9676437 

9 4 9 

,3075 

4 .9696736 

9 5 3 

.16  0 2 

4 .99  15006 

9 5 5 

.0190 

4 .9933363 

9 5 7 

.6636 

4 .9951549 

9 6 0 

.7547 

4 .9969633 

9 6 3 

.6320 

4 ,9966073 

if  b t> 

.5133 

S .0006331 

S>  C 9 

.4047 

S . O O 3 4 ’_i  6 t 

9 7 S 

.3004 

S.0C-136  10 

9 7 *=i 

.2019 

5 .006  1045 

9 7 6 

.10  9 6 

5 .0079273 

9 » 1 

.0239 

5 ,00974  '•3 

9 6 3 

.944  1 

5 . O 1 1 5 7 O .-> 

9 6 6 

.8706 

5 .01  339  1 i 

9 6 9 

. .1  O 3 1 

5 . C-  1 5 r ’ 1 3 3 

9 9 2 

.74  2 1 

S .01  7 0 314 

9 9 5 

,007  "i 

5 .01  66497 

9 9 6 

.6382 

5 .02  0 6667 

1 OO  1 

, S 9 5 

5 .0224656 

10  0 4 

.559 

5 . C 2 3 O 3 1 

10  0 7 

.529 

5 .0261  165 

1 O 1 O 

,503 
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e 

F 

G 

H 

2 

. T 5 O O - 

.03230090 

5 

.0279346 

1 

0 13 

. 4 to  6 

2 

. 7S2S- 

.03223284 

5 

.0297499 

1 

0 16 

.476 

2 

. 7 S SO  - 

.03216497 

5 

.03 1 5645 

1 

0 19 

.471 

2 

. T 5 T5  - 

.03209729 

5 

.0333770 

1 

0 2 2 

.472 

2 

. 7600  - 

.03202982 

5 

.0351902 

1 

0 2 5 

.400 

2 

. 7 6 2 S - 

.03196254 

5 

.0370027 

1 

0 2 6 

.494 

2 

. 7 6 50- 

.031 89545 

5 

.0366144 

1 

0 3 1 

.514 

2 

. 76  7S  - 

.031 82856 

5 

.0406254 

1 

0 3 4 

.540 

2 

. 7700- 

.031 76187 

5 

.0424372 

1 

0 3 7 

.573 

2 

. 7 7 2 5- 

.031 69535 

5 

.0442468 

1 

0 4 0 

.612 

2 

. 7 7 50- 

.031  62  904 

5 

.0460557 

1 

0 4 3 

.65  7 

2 

. 7 7 75- 

.03156291 

5 

.0478639 

1 

0 4 6 

.709 

2 

. 7 6 0 0- 

,03149696 

5 

.0496728 

1 

0 4 9 

.76  7 

2 

.7825- 

.03143123 

5 

,05  1 4 V 9 6 

1 

0 5 2 

. & 3Z 

2 

. 7 8 50- 

.031 36566 

5 

.0532656 

1 

0 5 5 

,902 

2 

.78  75- 

,031 30030 

5 

.0550926 

1 

0 5 8 

,980 

2 

. 7 9 0 0- 

.03123511 

5 

.0566973 

1 

0 6 2 

, O fa  3 

2 

. 79  25- 

,031  17011 

5 

.0587027 

1 

0 6 5 

.15  3 

2 

.7950- 

.031 10530 

3 

.0605060 

1 

0 6 6 

,249 

2 

. 79  75- 

,03104063 

5 

.0623 1C1 

O T 1 

,352 

2 

.8000- 

.03097623 

5 

, O C 4 1 12  1 

1 

0 7 4 

.461 

2 

,8025- 

,03091  19  7 

5 

.0659147 

1 

0 7 7 

. 5 /to 

2 

.80  50  - 

.03064790 

5 

.0677167 

1 

0 8 0 

.696 

2 

.8075- 

.03076401 

5 

.0695 1 80 

1 

0 6 3 

.827 

2 

.8100- 

.03072030 

5 

. O 7 1 3 » 7 3 

1 

0 8 6 

. 96  1 

2 

.8125- 

.03065677 

5 

,073  1 1 72 

1 

0 9 0 

.10  2 

2 

.81  50  - 

,03059342 

5 

,0749  165 

1 

0 9 3 

.250 

2 

.81 75- 

.03053026 

5 

,0767151 

1 

0 9 6 

.404 

2 

.8200- 

.03046726 

5 

,0765*.  17 

1 

0 9 9 

.565 

.8225- 

,03040445 

,5 

.0603090 

1 

10  2 

.732 

.8250- 

.03031  182 

,082  1 U 5 6 

1 

10  5 

.905 

2 

.8275- 

,03027937 

5 

.0839015 

1 

10  9 

.085 

2 

.8300- 

,03021709 

5 

.0856968 

1 

112 

.272 

2 

.8325- 

.030 1 5499 

,087491 4 

1 

115 

.465 

2 

.8350- 

.03009306 

5 

.0892834 

1 

1 1 O 

.664 

2 

,8375- 

,03003131 

5 

. C-  9 1 0 7 8 7 

1 

12  1 

.670 

2 

.8aoo- 

,02996973 

5 

.0926714 

1 

12  5 

.083 

2 

.6^25- 

.02990833 

5 

.0946634 

1 

12  6 

.302 

2 

.8850- 

,02984710 

S 

.0964547 

1 

1 3 1 

, 526 

2' 

, 8 a 75  - 

.02978604 

.0982454 

1 

13  4 

,760 

2 

. 8 5 0 0- 

.029725  15 

5 

. 10  0 0 3 5 5 

1 

1 3 7 

. 9 9 to 

.8525- 

.02966444 

5 

.10  1 6 2 4*, 

1 

14  1 

.244 

2 

.8550- 

.02960369 

.10  3 6 1 3 6 

'I 

14  4 

4 4 

2 

.8575- 

.02954352 

.1054016 

1 

14  7 

! 7 5 4 

2 

. 8 6 0 0- 

.02946331 

5 

, 1 O 7 1 G 2 3 

1 

1 5 1 

.019 

2 

,8625- 

.02942328 

3 

. 1 C O 7 6 1 

■1 

: 5 4 

.291 

2 

.8650- 

OS'  36341 

. 1 1 O r ♦"  2 3 

1 

15  7 

.559 

2 

. fa  6 7 5 - 

.029303  7 1 

5 

. 1 1 2 5 4 6 0 

18  0 

.634 

2 

. 8 7 O O - 

,029244  18 

. 1 1 3 9 

1 

16  4 

.14  5 

2 

. 6 7 2 5 - 

.0  291848  1 

.116  1 1 Jt  2 

1 

1 6 7 

.■143 
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Table  4 (Continued) 
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2 

.6750- 

2 

. 6 7 7 5- 

2 

. 8800  - 

2 

.88  25- 

2 

, 8 8 5 0- 

2 

.88  75- 

2 

. 8900  - 

2 

.8925- 

2 

. 89  50  - 

2 

.89  75- 

2 

.9000- 

2 

.9025- 

2 

.90  50- 

2 

.9075- 

2 

.9100- 

2 

.9125- 

2 

.9150- 

2 

.91 75- 

2 

.9200- 

2 

.9225- 

2 

.9250- 

2 

.9275- 

2 

.9300- 

2 

.9325- 

2 

.9350- 

2 

.9375- 

2 

.9400- 

2 

.9425- 

2 

.9450- 

2 

.9475- 

2 

.9500- 

2 

.9525- 

2 

.9550- 

2 

.9575- 

2 

.9600- 

2 

.9625- 

2 

.9650- 

2 

.9675- 

2 

.9700- 

2 

.9725- 

2 

.9  / so  ^ 

2 

. 9 7 7 5- 

2 

9 8 0 0- 

2 

, 9 8 2 5- 

2 

, 9 6 5u 

2 

.9875- 

2 

. 9 9 O C - 

2 

. 9 9 2 5- 

2 

. 9 9 5 0- 

2 

.9975- 

WADC  TR  '>4-279 

.02912Sfi1 

.C29066S7 

. O 2l9  OQ  7 7 O 

.0  2 894  099 

.02889045 

. O 2883206 

.02aTT3eS 

.028T13T9 

. O 2 8 C 5 / 9 O 

.028600  i 6 

.02854299 

.02846517 

.02842792 

.02837062 

.02831388 

.028257 10 

.02820047 

.02814400 

.02808769 

.02803153 

.02797553 

.02791968 

.02786390 

.02780844 

.02775305 

.02769781 

.02764273 

.O  2758779 

.02753300 

.02747837 

.02742369 

.02731536 
,027261  32 
.02720742 
.027 15368 
,027  10006 
.02704662 
.02699331 
.026940  14 
.026887  12 
.02683425 
.02678 1 52 
.02672692 
.O  26676  4 T 
.026624  1 
. O .2  6 5 7 2 O O 
. O V 8 5 1 2 6 

.02*  -iOoOl# 
.0264  1 6 3 r_- 


S . 1 1 7 9 0 0 9 
5.1196840 
5 . 1214665 
3 .1232483 
5 . 1250295 
5.12  68087 
5 .1285687 
5 .1303681 
5 .1321468 
5 . 1339250 
5 . 1357025 
5 . 1374795 
5 . 1392558 
5 .1410302 
5 .1428053 
5 .1445798 
5.1463524 
5.1481258 
5 . 1498985 
5.151 6693 
5 .1534406 
5 .1552105 
5 . 1 569609 
5 . 15874V 3 
5.1605185 
5 . 1622858 
5 . 1640539 
5 . 1656200 
5 . 1675656 
5 . 1693506 
5.17111  64 
5 . 1726602 
5 . 1746440 
5 .1764062 
« .1781064 
'i  . 1799300 
5 .1816910 
3 . 183-4  502 
5 .183210 , 
5 . 166<»<»95 
5 .ISO  7 269 
5 , 1904052 
5 . 1922430 
5 . 193O900 
5 . 19  5 7 5 4 0 
5.1975101 
5 .1992643 
5.20  10160 
5 .202771  1 
5 .2045251 
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H 


T 

17  0 

.748 

’i 

17  4 

.059 

1 

17  7 

,377 

1 

18  0 

.70  1 

•t 

10  4 

.033 

1 

18  7 

.370 

1 

19  0 

.715 

1 

19  4 

.0  66 

1 

19  7 

.424 

1 

200 

.789 

1 

2 0 4 

.18  1 

1 

2 0 7 

.53  9 

1 

2 10 

.924 

1 

2 14 

.315 

1 

2 17 

.713 

1 

2 2 1 

.116 

1 

2 2 4 

.5  30 

1 

2 2 7 

.948 

4 

• 

2 3 1 

. 4 f 4 

1 

2 3 4 

.8  06 

1 

2 3 a 

.24  5 

1 

24  1 

.690 

1 

2 4 5 

.14  3 

1 

2 4 8 

.602 

1 

2 5 2 

.0  66 

1 

2 55 

. SA  1 

1 

2 5 9 

.021 

1 

2 6 2 

. 507 

1 

2 66 

, O O O 

1 

2 6 9 

. 50  1 

1 

2 7 3 

.008 

1 

2 7 6 

.522 

1 

2 7 0 

.043 

1 

26  3 

.570 

1 

28  7 

.10  5 

1 

2 9 0 

.646 

1 

2 9 4 

. 1 95 

•» 

.730 

1 

3 0', 

.312 

1 

3 *» 

.681 

1 

3 0 8 

4 5 7 

1 

3 12 

.040 

1 

3 15 

.630 

■} 

3 19 

.227 

1 

3 2 2 

.831 

1 

3 6 

.442 

1 

3 3 -J 

.060 

1 

3 3 3 

. 6 3 

1 

3 3 7 

.316 

1 

3 4 0 

.955 

Table  4 (Concluded) 
0.2550^  3.12S0 


£ 

F 

G 

H 

3 

. oo  oo  - 

. O 2030^  75 

5 

.200277  t 

1 

34  4 

.80  1 

3 

.OO  2S  ~ 

,02031320 

5 

.2000272 

1 

34  0 

.254 

3 

. oo  so  - 

.02020190 

S 

.2097702 

1 

3 5 1 

.9 

3 

. oo  T5 - 

.02021077 

5 

.21 15207 

1 

3 55 

.50  1 

3 

. O 1 o o - 

.O  20  1 597  2 

5 

.21 32700 

1 

359 

.2  55 

3 

. O 1 25  - 

.020 1O00O 

5 

.2150207 

1 

3 0 2 

.935 

3 

. O 1 S O - 

.O  200  500  3 

5 

.2107750 

1 

300 

.024 

3 

. O 1 75- 

.02000739 

■i 

.2105220 

1 

3 7 0 

.319 

3 

.02CC- 

. O 2 5 9 0 S O 

5 

. 220  2705 

1 

37  4 

.021 

3 

.0225- 

.O  259005  1 

5 

.2220 1 05 

1 

3 7 7 

.730 

3 

.0250- 

.02505020 

5 

.2237019 

1 

30  1 

.440 

3 

.0275- 

.02580010 

5 

.2255002 

1 

30  5 

. 1 70 

3 

.0300- 

.02575021 

5 

.2272520 

1 

3 00 

.90  1 

3 

.0325- 

.02570030 

5 

. 2209900 

1 

39  2 

.0  30 

3 

.0350- 

,02505000 

5 

.230  7 40o 

1 

390 

.303 

3 

.0  3 75- 

.02500*  ; 1 

5 

.2324010 

1 

4 00 

. 1 35 

3 

.o**oo- 

. O 2 5 5 S • • C 0 

5 

.2342240 

1 

4 0 3 

.09  4 

3 

.O-^SS- 

.02550037 

5 

.2359059 

1 

4 0 7 

.600 

3 

.0‘4  50- 

.02545920 

5 

. 2 3 7 *^  O 3 9 

1 

4 11 

.433 

3 

.0-4  75- 

.02541010 

5 

.2394400 

1 

4 15 

.214 

3 

.050C- 

.02530124 

5 

.241 1059 

1 

4 19 

. O O 1 

3 

.0525- 

.02531247 

5 

.2429240 

1 

4 2 2 

. 790 

3 

.0550- 

.02520302 

5 

.2440040 

1 

4 2 0 

.599 

3 

.0575- 

.02521529 

5 

.2404015 

1 

4 3 0 

. 400 

3 

,0500- 

.02510090 

5 

.240  13  00 

1 

4 3 4 

.224 

3 

.0025- 

.0251  1003 

5 

.2490752 

1 

430 

,0  40 

.0050- 

.025070  49 

5 

.251 ©099 

1 

44  1 

.070 

3 

.0075- 

.02502240 

5 

.2533450 

1 

4 4 5 

.710 

3 

.0700- 

.02497400 

5 

.2530000 

1 

4 4 9 

.502 

3 

.0725- 

,02492004 

3 

.2500141 

1 

4 5 3 

.414 

3 

.0750- 

.02407920 

5 

.2505409 

1 

4 5 7 

. 2 73 

3 

,0775- 

.024031 70 

5 

,2002000 

1 

4 6 1 

.14  1 

3 

.v£>00- 

.02470432 

5 

. 2 £ r!  C 1 2 5 

4 6 5 

.015 

3 

.0025- 

.02473707 

5 

.2037439 

1 

4 60 

. 0 90 

3 

.0050- 

.024C0993 

S 

.20^4749 

1 

4 7 2 

. *^03 

.00  75- 

.02404293 

5 

,3072053 

1 

4 7 6 

.601 

3 

,0900- 

.02459004 

5 

,2059339 

1 

4 0 0 

. 30^ 

3 

.0925- 

,02454920 

5 

.2  7 0 00  34 

1 

4 0 4 

.495 

3 

. O *:  / 5 O - 

02450204 

5 

. 27  2 39  ^ 2 

1 

-66 

.^13 

3 

. O 9 “ 5 — 

.024450  1 * 

“> 

.2  ^ 4 1 1 9 fc 

1 

4 9 2 

.3  30 

'5 

. lOOO- 

.02440973 

5 

. ~ T 7 S 4 £ 6 

1 

4 9 0 

,7  70 

3 

.10  2 5- 

. 02430  Z- 4© 

5 

. 2 7 7 7 3 1 

1 

5 00 

.210 

3 

.10  5 0- 

.02-»31731 

5 

.2792900 

i 

5 0 4 

.157 

3 

. 1 O 7 5- 

.02427 1 20 

5 

.20 10242 

1 

50  0 

.112 

3 

. 1 I O O - 

.02422537 

5 

.2027431 

1 

5 12 

,074 

3 

. 1 1 2 5 - 

.024  1 Vc;=5* 

3 

. 2 .7  4 -4  7 3 6 

1 

5 16 

.043 

3 

. 1 15  0- 

.024  1 3 3 9 •• 

5 

. - O e 19C4 

1 

3 2 0 

.0  20 

3 

.1175- 

,024  1.'  0030 

5 

. 2 O T'  9 2 O O 

1 

5 2 4 

.004 

3 

.12  0 0- 

.02^04  i93 

5 

.2090410 

1 

S 2 7 

.995 

•"3 

1 2 2 5- 

,02303701 

5 

.29136-31 

1 

5 3 1 

.994 

.3 

.12  5 0 - 

. O ? 3 5 2 ^ 1 

3 

. J 3 O O 4 O 

A I 7 
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Table  5 

Cr';:iiicisnta  Required  for  Computation  of  Streamline  Second  Derivative 

(a)  - 0.2000  < 3.1200 


$ 5,  0, 


. o o o 

. 3 5 3*9  O 6 

6 

1 

, 4 6 3 0 9 

. 1 (S  o o 

. 19  6 3 5 3 

4 

1 

.74  6 1 7 

.12  0 0 

.039504 

5 

2 

.0  7860 

. o a o o 

.121532 

6 

2 

,46  37 

. c a o o 

— 

.292049 

5 

2 

.9161 

.0200 

.576393 

7 

3 

.71  181 

.0600 

- 

.600032 

2 

4 

.37603 

. 1 o o o 

- 

1 

.055246 

.141625 

. 14  0 0 

- 

1 

.353346 

6 

.030656 

. 1 a o o 

- 

1 

.704959 

7 

.0643  1 4 

.2200 

- 

2 

, 122328 

6 

.264207 

. 2 e>  o o 

- 

2 

.619577 

3 

.654355 

.3000 

- 

3 

.2  1 296  1 

1 1 

,26146 

•^400 

- 

■:> 

.921  149 

1 3 

, 1 14  9 4 

. 3 6 0 0 

- 

4 

.7655  12 

1 5 

,24  70  4 

.4200 

- 

5 

.770424 

1 7 

.69294 

.4600 

- 

6 

.963577 

2 O 

.49079 

.5000 

- 

6 

.376296 

2 3 

.66209 

.5400 

- 

1 O 

^04  3 « 7 

2 7 

.31111 

.5600 

- 

1 2 

.00590 

3 1 

.42553 

.6200 

- 

1 4 

.30660 

3 6 

.0764  1 

,6600 

- 

1 6 

.995  1 7 

4 1 

.31  776 

.7  000 

- 

2 O 

.12  6 14 

4 7 

,207  1 7 

.7400 

- 

2 3 

.7597  1 

5 3 

.60536 

.('600 

- 

2 7 

,96206 

6 1 

.1  7 6 4 3 

. 6 2 O O 

- 

3 2 

.60576 

6 9 

.36779 

.6600 

- 

3 a 

.37006 

7 6 

.51016 

.9000 

- 

.<»  4 

,74  134 

6 a 

,61  755 

.9400 

- 

5 2 

,01325 

99 

.76  724 

,9600 

- 

6 O 

, 2 8 7 2 5 

1 1 2 

.'0999 

1 

. o o o o 

- 

6 4 

.63394 

116 

.7109 

t 

.0400 

- 

7 4 

.a  19  0 6 

13  2 

,6962 

1 

.0600 

- 

6 6 

.09596 

14  6 

,4402 

1 

,12  0 0 

- 

9 6 

.79590 

16-^ 

,<1346 

1 

.16  0 0 

- 

1 

1 3 

.050 

16  3 

.9753 

1 

.2000 

- 

1 

2 9 

. O 3 c’  1 

2 0 4 

.16  0 1 

1 

, 2 4 0 0 

- 

1 

4 6 

. a a 5 

2 2 6 

: O S O 5 

1 

.2600 

- 

1 

6 6 

. 7 S O 6 

2 4 9 

.6715 

T 

,3200 

- 

1 

a 6 

,6992 

2 7 5 

,6106 

1 

^ 3 0 0 0 

- 

1 3 

.4339 

3 O 3 

.4193 

1 

4 0 0 0 

- 

JC. 

4 O 

.5676 

3 3 3 

,4114 

1 

, 4 4 0 0 

- 

2 

7 O 

.5753 

3 6 5 

, *»  O 4 O 

1 

.400  O 

- 

3 0 3 

.6227 

4 0 0 

,4174 

1 

^200 

- 

3 

3 9 

.9665 

4 3 -»• 

.6750 

1 

. fc>  O O 

- 

3 

-y  s 

.6530 

« 7 7 

6 0 3 0 

.60  0 O 

- 

4 

2 3 

.5723 

5 2 0 

.3309 

1 

.6400 

- 

4 

7 1 

.5710 

5 5 

.9910 

■*, 

• C O 

- 

2 3 

5 '3  2 

6 14 

.7166 

WADC  TR  54-279 


Table  S (Continued) 
(a)  - 0.2000 < eC  3.1200 


% 

e. 

1 

, T 2 O O 

SCO 

.4141 

6 6 6 .6522 

1 

.7600 

- : . 4 2 

.2303 

721 .9329 

1 

,#’.000 

7 0 9 

. 4 s 2 9 

760 .7052 

1 

, i ^ o 

. 36  75 

8 43  .1162 

1 

.6600 

8 6 1 

.2966 

909  .3159 

1 

.9200 

— 9 4 6 

.6477 

c.^  -»  r>  ^ CI  "7  ^ 

1 

.9600 

-10  3 6 

.313 

*t  5 3 .696 

p 

. O O O O 

- 1 1 3 a 

.203 

1 13  2 .19  2 

.0400 

“ 1 >:  4 s 

.24  2 

12  15  .10  6 

. (j  a o o 

-13  6 0 

.371 

1 3 0 2 .602 

■p 

.12  0 0 

- 1 4 6 4 

.043 

1 3 9 4 .649 

2 

.16  0 0 

- 1 6 1 6 

.749 

1 4 9 2 .0  1 6 

2 

. 2 0 0 0 

- 1 7 6 a 

.963 

1594  ,277 

2 

.2400 

- 1 9 1 1 

. 20  tt 

1701 .606 

2 

.2300 

-2074 

.006 

18  14  .763 

2 

.3200 

- 2 2 4 7 

.904 

19  3 3 .390 

p 

. -16  0 0 

- 2 4 3 3 

.467 

2057.610 

2 

^ O O 

• • • 

- 2 6 3 1 

.230 

2166  .230 

2 

4 4 0 0 

- 2 6 4 1 

.944 

2 3 2 4 .34  1 

2 

.4300 

-3066 

.061 

2467  .324 

2 

.5200 

-3304 

.334 

2 6 1 7 .406 

2 

. O C O O 

-356/ 

, J 6 4 

2 / 7 t .753 

2 

.6000 

- 3 3 2 5 

.652 

2997  .077 

2 

.6400 

-4110 

.500 

3 10  7 .561 

2 

.6600 

- 4 4 1 2 

.033 

3285  .471 

2 

.7200 

- 4 7 3 1 

.19  2 

3 4 7 0 .957 

2 

.7600 

- 5 0 6 3 

.745 

3 e>  6 4 .24  9 

2 

.3000 

- 5 4 2 5 

.4  76 

3665  .562 

2 

.6400 

-5302 

. 199 

4075  .112 

2 

.8600 

- 6 1 9 9 

.740 

4 2 9 3 .1  19 

2 

.9200 

- 6 6 1 a 

.954 

4519  .806 

2 

.9600 

- 7060 

.717 

4755  .397 

3 

. O O O O 

- 7 S 2 5 

.929 

5 0 0 0 .1  2 0 , 

3 

.0400 

- 6 O 1 5 

.510 

5254  .205 

3 

. f;  a o o 

- 3530 

.406 

5^17  . M H 

3 

.12  0 0 

-90-71 

.591 

5-791  .394 
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Table  5 (Continued) 
(a)  -.0.2G00<  3.1200 


1 

. 7 2 O C 

2 0 4 .0600 

3 3 7 2 6 

. 9 6 

1 

.7600 

2 17  .2306 

3 3 10  3 

. 20 

1 

.6000 

2 3 0 .0334 

4 2 9 5 2 

. O 7 

1 

. e 4 o o 

2 4 5 .3146 

4 3 3 1 4 

. 1 o 

1 

.6300 

2 6 0 .2440 

5 4 2 3 2 

. 3 3 

1 

. s# o o 

2 7 5 .7337 

6 0 7 5 2 

. 6 S 

1 

.9600 

2 9 1 .9456 

6 2 9 .3 

. 1 

2 

. o oo  o 

3 0 3 .74  1 6 

7 5 7 9 6 

. 2 6 

2 

. O *4  O O 

3 2 6 . 13  3 5 

3 4-4  25 

. 29 

2 

.0300 

344 .2331 

9 3 3 6 3 

. O 6 

2 

.12  0 0 

3 6 3 . 9 S 2 1 

104135 

. 2 

2 

.16  0 0 

3 3 2 .5021 

1 1 5 4 4 0 

. 6 

2 

.2000 

4 0 2 .6443 

127701 

. 6 

2 

.2-400 

4 2 3 .49  13 

14  10  3 9 

. s 

2 

.2300 

4 4 5 .0547 

1 55523 

. -1 

A* 

.3200 

4 6 7 .3449 

171246 

, 7 

2 

.3600 

4 9 0 .3740 

1 33276 

. 7 

2 

.-4  00  0 

5 14  .15  3 2 

206704 

. 5 

•o 

*i> 

.440  0 

5 3 3 .694  1 

226620 

. 5 

2 

.4300 

564  .0079 

2 4 3 1 1 9 

. ^ 

2 

.6200 

5 9 0 . 10  6 0 

271300 

. O 

2 

.5600 

GIG  .9996 

2 9 C 2 C 5 

. S 

2 

.6000 

6 4 4 .7000 

323125 

. O 

2 

.6400 

6 7 3 .2  133 

351990 

. 4 

2 

.6300 

7 0 2 .5657 

332979 

7 

2 

.7200 

7 3 2 .7534 

416215 

. 3 

2 

.7600 

7 6 3 ,7924 

451326 

. 5 

.3030 

7 9 5 .6937 

4 3 99  4 5 

, 2 

2 

.3400 

3 2 3 .4635 

5 3 0 7 1 Ci 

. 4 

2 

6 3 0 0 

3 6 2 .12  7 7 

574266 

. ^ 

'5 

.9200 

3 9 6 .3322 

620763 

. O 

2 

. ey  6 f)  O 

9 3 2 . 4 3 O 

670356 

. 2 

O 6 O O 

9 6 3 ,52  10 

723207 

. 5 

,0400 

1 

0 0 5 ,027 

7 7 9 «♦  a =5 

, O 

.0300 

1 

0 4 4 .0  72 

3 9 3 6 2 

. V 

3 

. 12  0 0 

1 

O c 3 . 2 fc.  e> 

903021 
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Table  3 (Cbntinued) 
(b)  -0.20004  6^3.1200 


I I 


e 

A. 

« 

- .2000 

.4-^09449 

9 

1 10  6 3 6 

.16  0 0 

.7225740 

1 4 

. 7 6 4 0 2 

.12  0 0 

.9707396 

5 7 

. O 1 O 1 O 

- .0600 

1 

.246172 

7 5 

.01910 

<•'  .d  n o 

1 

5 5 9 D 4 0 

3 3 6 

.9669 

.0200 

2 

. 10  3 0 3 5 

1 1 

7 6 16  1 

.0600 

2 

.52734  1 

1 3 

. 3 5 5 3 3 

. 1 O O O 

3 

.007750 

1 6 

. 7 9 114 

. 1 A O O 

3 

.552645 

2 3 

.00853 

.16  0 0 

4 

. 1 10  2 2 

2 7 

, 0 2 5 3 6 

.2200 

4 

.67 1 265 

3 5 

.69871 

.2600 

5 

.663  102 

4 5 

. 16  13  1 

.3000 

6 

.556579 

cr  ^ 

7 3 4 2 6 

.3400 

7 

. 56  2 2 2 6 

7 3 

.277  1 7 

.3000 

a 

.69  1013 

9 2 

.97262 

,4200 

9 

.954  307 

117 

.6562 

,4600 

1 1 

1 3 6 3 6 3 

15  1 

.3336 

. S O O O 

1 2 

.93162 

1 6 7 

,2146 

. S 4 O O 

1 4 

,66996 

2 3 4 

.4636 

.5600 

1 6 

.59144 

2 9 O 

.4625 

. e O O 

1 S 

. 7 o C 7 2 

3 6 .4 

.0605 

. 6 6 O C> 

2 1 

.03469 

4 5 1 

! 6 6 6 1 

. r o o o 

2 3 

.53236 

5 5 5 

.4190 

* 7 4 0 0 

2 6 

.3646  1 

6 6 1 

.0244 

. 7 a o o 

2 9 

.3952  1 

6 3 1 

.15  0 2 

.0200 

3 2 

.68677 

1 O 1 1 

.069 

6 6 0 0 

3 6 

. 2 5 2 7 C 

12  2 3 

.727 

.9000 

4 O 

. 10  6 2 7 

14  8 7 

.645 

.9400 

4 4 

,26073 

17  7 4 

.649 

. 9.6  O O 

4 6 

. 7 2 9 2 C 

2 12-^ 

5 5 1 

1 , O O O O 

5 1 

.0654  .• 

2 3 3 6 

.431 

1 .0^00 

5 e- 

, O 4 =>  3 1 

2 6 0 2 

.521 

1 . C 6 o 

6 1 

.36 1 39 

3 3 -•  7 

.977 

1 .1200 

6 7 

“O  ^ 

, W — ' ^ ^ 

39  3 7 

.617 

1 .16  0 0 

V 3 

.07765 

4 6 4 2 

, 4 -l 

, .2000 

7 9 

,50666 

5 4 5 4 

,550 

1 . 2 .1  C O 

6 6 

3 3 9 0 6 

6 3 6 7 

,19  1 

T .2600 

9 3 

.56 ' 26 

7 4 5 4 

6 5 6 

1 .3200 

1 O 1 

, Z 'i  B 3 

6 6 7 3 

.346 

■1  .3600 

10  9 

.353  1 

“ 0059 

. 6 5 

1 ..4000 

1 1 

i’*  O 5 2 

- 16  3 3 

. O 2 

..4-100 

12  6 

. 9 2 t>  4 

13  4 13 

. o 

1 ,.1600 

1 3 6 

4 2 0 1 

1 3-521 

.61 

1 . ‘i?  2 f?  O 

14  6 

,4020 

1 7 6 6 2 

. a 1 

1 6 1 o 

15  6 

.6645 

2 0 2 2 1 

. 4 2 

1 .6000 

1 6 / 

. 6 a <_» 

^ ‘ C O *4 

. O V 

1 . .=i  < O O 

1 7 9 

.4009 

4^*  fc  :2  ^ -2 

. 3 B 

1 .6600 

1 9 1 

. 4 5 9^%' 

2 9 7 6 5 

2 o 
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Table  5 (Con^Jnaed) 
(b)  -0.2U0O<  3.1200 


e 

I 

*4 

1 

«4 

1 ,7200 

2 O 4 

. O 6 a o 

3 3 7 2 6 

. 9 6 

1 . 7 tj  O O 

2 17 

.2336 

3 6 10  3 

. 20 

•!  . ti  O O O 

2 3 G 

.9634 

1 2 9 S 2 

. 07 

1 , tr-  A O O 

2 4 S 

.3  14  6 

4 6 3 14 

. 1 o 

1 . « a O O 

2 6 0 

.2440 

5 4 2 3 2 

^ 3 O 

1 , Sf  2 O O 

2 7 5 

. V 6 3 7 

60752 

. e 6 

1 , 9 & O O 

2 fi>  1 

.9456 

6 7 9 3 

. 5 1 

2 . O O O O 

3 0 3 

, f A ^ e 

7 5 7 9 6 

. 2 6 

^ .0-400 

3 2 6 

.16  3 5 

6 4 4 2 5 

,29 

2 ; o a o o 

3 4 4 

.263  1 

9 3 6 6 6 

. O 6 

.7  . 12  0 0 

3 6 3 

.0521 

104165 

. 2 

2 . 1 CS  O O 

3 3 2 

.3021 

1 1 5440 

. 6 

2 .2000 

4 0 2 

.644  6 

127701 

. 8 

2 .2400 

4 2 3 

.4919 

1 4 10  3 9 

. s 

2 . 2 e o o 

4 4 S 

.0547 

1 55526 

. 4 

2 . T 2 O O 

4 6 7 

.3449 

1 7 i 2 4 6 

. “7 

? . 3 «5  O C 

4 £3  O 

.3740 

166276 

. 7 

2 .4000 

3 J 4 

.15  3 2 

206704 

. 5 

2 .4400 

5 3 6 

.694  1 

226620 

. 5 

2 , 4 a O O 

5 6 4 

.0079 

246119 

. 4 

2 , t,  Z:  O O 

5 9 0 

.10  6 0 

2 7 1 3 O r> 

. o 

:>  , t'  6 o o 

6 16 

.9996 

296265 

. o 

2 . t-  O O O 

6 4 4 

.7000 

323125 

. O 

2 .6400 

6 7 3 

.2163 

351990 

. 4 

2 . OO  O O 

O 2 

.5657 

3 6 29  T 9 

. 7 

2 .7200 

7 3 2 

.7534 

4 16  2 15 

. © 

2 .7600 

7 6 3 

.7924 

451626 

. 5 

2 . A OO  O 

7 9 5 

,6937 

4 6 99  4 5 

. 2 

2 .6400 

0 2 6 

.4665 

5 3 0 7 1 O 

. 4 

2 .3000 

6 6 2 

.12  7 7 

574266 

. 4 

2 . a 2 O O 

6 9 6 

,6622 

620763 

. O 

2 .<4600 

9 3 2 

.14  3 0 

670356 

. 2 

3 . O O O O 

9 6 F. 

.5210 

723207 

. 5 

3 .0400 

10  0 5 

.627 

779465 

. o 

3 . o a o o 

10  4 4 

.072 

639362 

. 7 

3 . 12  0 0 

10  6 3 

.266 

903021 

. 3 
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e 

.2600 
.3000 
.3^00 
.3600 
.4200 
,4  600 
.5000 
.5400 
.5600 
.6200 
.6600 
.7000 
.7400 
.7600 
.6200 
.6600 
.9000 
.9400 
.9600 
1 . OO  O O 
1 .0400 
1 .0600 
1 ,12  0 0 
1 .16  0 0 
1 .2000 
1 .2400 
1 .2600 
1 .3200 
1 .3600 
1 .4000 
•j  .4400 
1 .4600 
1 .5200 
1 .5600 
1 .6000 
1 .6400 
1 .6600 
1 .7200 
1 .7600 
1 .6000 
1 .6400 
1 .66  O O 
1 ,9200 
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2 ^ O O O O 
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2 .12  0 0 
2 .16  0 0 
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